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Ob  the  Natural  Products  about  the  Pundeelah  River ^  H,  H.  the  Nizam's 
territory. — By  Da.  Walker,  Madras  Army, 

I  marched  from  Pakhall  on  the  7th  instant  in  a  North-westerly  direc- 
tion towards  Madhapore,  which  I  reached  on  the  13th.  I  remained 
there  for  five  days,  when  I  proceeded  to  this  place,  deviating  from 
the  direct  route  by  going  ten  miles  up  the  Pundeelah  river. 

At  Dogundah,  the  first  stage  on  the  march  from  Pakhall,  so  deep 
was  the  soil,  that  I  experienced  considerable  difficulty  in  procuring 
a  specimen  of  the  surface  rock.  Upon  obtaining  one,  I  found  it  to  con- 
sist of  sienitic  granite,  with  a  considerable  quantity  of  mica  inter- 
spersed. One  of  those  greenstone  veins  so  commonly  met  with, 
was  found  traversing  the  rock  in  the  usual  direction  from  East  to 
West  to  near  the  next  stage,  Korapack.  Here,  in  some  places  of 
the  plain,  the  granite  was  observed  to  lose  its  hornblende  and  mica 
altogether,  and  become  the  pegmatite  of  French  writers.  The  great 
proneness  of  the  felspar  to  decompose  in  this  form  of  granite,  is 
shewn  by  the  brackish  water  of  the  neighbourhood ;  and  here  it  may 
be  remarked  that,  within  the  tropics,  where  from  the  great  heat  and 
other  causes,  there  is  a  continual  tendency  to  decomposition  and 
decomposition,  it  necessarily  appears  that  wells  sunk  in  rocks  con- 
taining alkali,  particularly  if  lime  is  present  in  the  soil,  must  ever 
contain  water  more  or  less  impure,  and  that  the  impurity  will  always 
be  found  in  a  direct  ratio  to  the  facility  with  which  the  rock  disinte- 
grates. It  must  also  follow  as  a  consequence,  that  the  older  the  well 
No.  115.    New  Series,  No.  31.  3s. 
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is,  the  worse  the  water;  for  the  salts  that  occasion  the  brackishness 
are  by  no  means  removed  on  their  contents  being  drawn  oat,  or 
evaporated ;  bat  adhere  to  the  sides  of  the  well,  or  being  extremely 
soluble,  as  they  all  are,  impregnate  the  bottom  mud  to  some  depth. 
May  not  the  proverbial  unhealthiness  of  old  deserted  cities  be  in 
a  great  measure  attributable  to  the  water  reservoirs  being  all  in  the 
same  state  ? 

At  the  next  stage,  Gunpoora,  the  elevations  to  the  right  were  ascer- 
tained to  be  of  the  sandstone  formation,  similar  to  that  of  Pakhall. 
The  granite  continued  for  some  miles  to  be  the  surface  rock ;  but  it 
finally  disappeared  at  Chintakaminah,  the  stage  next  to  Madhapore, 
where  its  place  was  taken  by  the  sandstone. 

Between  Senapore  and  Madhapore,  the  country,  particularly  after 
entering  the  Chinnore  Sircar  at  Chumblepore,  is  exceedingly  jungly. 
The  wood  jungle,  which  commences  at  the  last  mentioned  place,  con- 
sists of  the  trees  formerly  noticed  in  the  description  of  Pakhall,  with  the 
addition  of  two  or  three  Gardenias.  Two  species  of  Bignoria,  the 
crispa  and  quadulocularis,  the  Schrebera  Swietienoides,  a  species  of 
Cordis,  the  Sirychnos  Potatorum,  the  Randea  dumetorum,  the  Termi- 
nalia  Chebula,  two  species  of  Casearia  and  Celastrus  raniculata;  the 
last  a  climbing  shrub.  Of  the  grains  and  legumes  cultivated  in  this 
Sircar,  there  is  little  or  no  difference  between  them  and  those  of  Hu- 
numkondah,  mentioned  in  my  first  letter.  The  Linum  usitatissimum 
is  grown  here  in  small  quantity,  but  a  good  deal  is  imported  from 
Chandah.    Its  oil  is  chiefly  used  by  the  sawyers. 

A  species  of.  Capsicum,  known  in  Western  India  by  the  name  of 
Nepal  chilly,  is  grown  here.  Cotton  is  also  raised,  but  in  very  small 
quantity.  The  Goands  who  inhabit  the  hills  and  fastnesses  of  the  north, 
use  the  bamboo  seeds,  ground  to  a  meal,  and  mixed  with  milk,  as  an 
article  of  diet.  Cattle,  buffaloes  included,  present  nothing  remarkable. 
The  latter,  as  elsewhere  in  other  parts  of  India,  are  used  for  draught. 

There  are  flocks  of  sheepr,  with  the  brown  wool,  here ;  it  is  not 
esteemed  of  much  value,  and  is  chiefly  sent  to  Chandah  in  the  Nagpore 
territory.  The  Goands  bring  in  hides  of  the  Samber*  and  Nilgyef  for 
sale ;  the  price  is  from  eight  annas  to  twelve  annas  each. 

*  Samber  or  Samur.    The  Indian  Elk. 

f  Nilghye. 
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The  principal  manufacture  throughout  this  district  is  the  tusser 
or  jangle  silk.  The  tusser  breeders  are  a  class  quite  distinct  from  the 
weavers,  and  are  either  Telongoos  of  low  caste  or  Goands ;  the  former 
reside  principally  at  Chilpore,  Madapore,  and  Chinnore.  At  Madapore, 
which  may  be  regarded  as  the  centre  and  head  quarters  of  the  tusser- 
hreeders,  there  are  at  least  seventy  families. 

The  tusser- breeder  never  thinks  of  keeping  up  the  breed  of  the 
iDsect  throughout  the  year.  When  the  leaf  is  off  the  tree,  about  the 
middle  of  March,  he  deems  his  occupation  gone,  and  he  leaves  the 
object  of  his  former  excessive  care  to  shift  for  itself,  thinking  of 
nothing  but  his  present  ease,  which  may  be  summed  up  in  a  few  words, 
— sloth,  a  bare  subsistence,  and  an  occasional  debauch  in  his  nectar, 
palm  toddy.  But  with  the  rains  returns  his  toil,  and  some  little  difficulty 
is  experienced  in  procuring  insects  for  a  fresh  campaign.  If  he 
can  gather  a  dozen  of  promising  cocoons,  which  his  experience  tells 
him  are  of  females,  he  is  quite  satified.  Carefully  does  he  watch  the 
bursting  of  the  cocoon,  and  much  care  does  he  take  of  its  winged 
inmate,  having  previously  prepared  for  it  a  house  of  teak  leaves  dried. 
The  male  is  not  tardy  in  approaching. 

Impr^nation  takes  place,  the  male  dies,  and  in  four  days  after 
laying  her  eggs,  the  female  also.  The  eggs  are  in  number  about  sixty,  of 
these  one-half  prove  abortive,  while  the  others  are  hatched  in  ten 
days.  The  smal]  insect  is  fed  on  the  tender  leaves  of  the  Careya  sphaerica, 
and  in  six  weeks  spins  its  cocoon ;  the  first  brood  are  spared  and 
allowed  to  burst  their  cocoons  to  supply  a  sufficient  quantity  of  ova  for 
the  first  tusser  harvest ;  the  same  process  as  described  is  again  gone 
through,  with  this  exception,  that  the  young  worms  are  this  time 
fed  on  the  leaves  of  the  pentaptera  tomentosa,  as  those  of  the  Careya 
sphaerica  are,  by  the  period  of  the  season,  supposed  to  have  acquired 
some  influence  noxious  to  the  insect.  It  is  during  the  progress  of 
the  worm,  from  the  egg  to  the  formation  of  the  cocoon,  that  every 
energy  of  the  tusser-breeder  is  called  into  action  for  the  preservation 
of  his  charge.  Every  animal,  footed,  winged,  and  creeping,  is  said 
to  be  the  enemy  of  the  tusser  grub.  Ants  destroy  them,  kites  and  crows 
prey  on  them,  snakes  devour  them,  and  squirrels  are  said  to  make 
a  repast  of  them.  To  protect  them  first  from  their  insect  enemies,  the 
tusser-breeder   ascends  the  Muddy  tree,  (Pentaptera  tomentosa,)  the 
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leaves  of  which  are  the  insect's  food ;  every  branch  he  carefully  clears 
of  the  different  species  of  ants  by  which  they  may  be  infested,  pre- 
venting the  access  of  others,  by  sarroanding  the  trunk  of  the  tree  at  its 
foot  with  ashes.  The  other  enemies  are  kept  off  by  shouting,  throw- 
ing stones,  firing  guns,  &c.  .  Their  life  at  this  time  would  appear^ 
by  their  own  account,  to  be  one  of  the  most  unremitting  toil ;  to  devote 
themselves  to  which  they  forswear  not  only  every  indulgence,  but 
every  comfort;  and  it  rouses  the  apathetic  peasant  of  Telengana  to 
eloquence,  when  he  recounts  what  privations  he  undergoes,  what 
pleasure  he  derives  himself,  and  what  incessant  labour  he  incurs  while 
watching  the  rearing  of  the  worm,  and  the  perfecting  of  its  work. 
The  tusser  butterfly  is  a  species  of  Saturnia,  probably  the  aphia 
described  by  Dr.  Heifer  as  the  most  common  of  the  native  species. 
I  send  a  specimen  of  a  female  moth.* 

From  four  to  five  hundred  of  the  cocoons  are  sold  to  the  Bunnyas 
and  weavers  for  one  rupee ;  the  moth  is  killed  by  means  of  heat.  There 
are  three  tusser  harvests,  one  at  the  end  of  the  rains,  the  other  two  in 
the  cold  season.  The  winding  of  the  silk  is  accomplished  by  boiling 
the  cocoons,  separating  the  floss  of  which  no  use  is  made,  and  twisting 
eight  or  ten  filatures  from  as  many  cocoons  on  the  middle  of  the  thigh 
with  the  left  hand  to  be  wound  on  the  instrument,  of  which  a  muster  is 
sent :  this  instrument  the  middle  bar  of  the  wood  is  held  lightly  in  the 
hand  of  the  workman  and  made  to  move  in  a  semicircle.  An  ounce 
and  a  quarter  of  silk  is  the  average  daily  winding  of  a  single  workman ; 
his  wages  are,  at  the  common  rate  of  one  pice  for  winding  the  silk 
of  fifty  cocoons,  about  three  pice  a  day,  as  he  cannot  wind  more  silk 
than  from  a  hundred  and  fifty  cocoons.  The  pice,  however,  are  large, 
and  go  there  by  eight  to  the  rupecf  The  only  dyes  used  for  the  tusser 
silk,  as  far  at  least  as  my  observation  or  inquiry  has  gone,  are  the 
flowers  of  the  palas  and  turmeric;  by  the  former  the  usuar familiar 
colour  is  produced,  by  the  latter  a  golden  yellow  is  brought  out  after 
the  threads  are  for  some  time  immersed  in  a  solution  of  ashes.  The 
warp  threads  are  stiffened  with  rice  congee. 

"Wax. — A  good  deal  of  honeycomb  is  brought  into  Madhapore  and 
Chinnore  by  the  hill  people.    It  is  quite  impossible,  under  the  present 

*  This  has  not  reached  us,  but  it  would  be  very  curious  to  know,  if  that  of  Assam, 
described  by  Dr.  Heifer  and  Mr.  Hugon  is  the  same  as  this  of  Hunumkonda.  Ed. 

t  So  in  MSS. 
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circumstaoces  of  limited  demand,  to  aay  what  further  supply  these  jun- 
gles might  afford.  The  honey  is  sold  for  ten  seers  the  rupee,  and  sent 
to  Hyderabad.  After  the  rains,  and  during  the  cold  season,  six  or  seven 
seers  of  wax  can  be  purchased  for  a  rupee. 

It  may  here  be  mentioned,  that  the  seer  of  both  this  and  the  Sircar 
of  Hunomkondah,  consists  of  fourteen  thousand  two  hundred  and  twen- 
ty-seven grains,  that  is,  about  half  an  ounce  more  than  two  pounds. 
The  maund  is  equal  to  twelve  seers. 

Lac. — The  jungles  in  the  Sircar,  by  report,  yield  this  substance  in 
abundance  ;  but  the  little  demand  comparatively  speaking,  induces  few 
traders  to  jencourage  the  hill  people  to  bring  it  in.  It  is  thus  impossible 
to  say  what  the  actual  supply  of  Lac  really  might  be  without  traversing 
the  jungles  at  the  proper  season  ;  but  there  can  be,  little  doubt  that  it 
would  be  ample.     A  specimen  of  it  is  sent. 

Gums. — East  India  Gum  has  obtained  the  bad  fame  of  almost  every 
East  Indian  production  not  under  the  direct  superintendence  of  Eu- 
ropeans. It  is  called  a  spurious  inferior  article ; — the  cause  is  obvious— 
the  collectors  mingle  all  sorts  together,  and  there  being  no  one  to 
select  from  the  chaos  they  bring  in,  to  check  the  admixture  of  good  and 
bad,  or  to  fix  a  value  on  the  article,  they  go  in  this  state  to  the  Euro- 
pean market  with  the  brand  of  East  Indian.  They  are  soon  found,  like 
all  mixtures^  to  be  inferior,  and  the  original  prejudice  acquires  at  once 
the  stamp  of  currency,  the  cause  of  their  inferiority  being  wholly  over- 
looked. The  yalae  of  gum  depends  on  its  whiteness  and  solubility.  Who 
has  ever  separately  tested  the  solubility  of  the  Gums  now  sent  ?  at  least 
three  of  them  are  not  even  mentioned  in  botanical  works  ? 

Gum  1. — Conacarpus  latifolia.     This  is  used  by  the  tusser  weaver. 

Gum  2. — Terminalia  tomentosa. 

Gum  3. — Terminalia  bellerica. 

Gum  4. — Buchanania  latifolia. 

Gum  5. — Garuga  pinnata. 

Gum  6. — Cochlospermum  gossypium. 

Gum  7. — Sterculia  urens. 

The  two  last  are  nearly  similar  in  their  properties  to  gum  traga- 
cantb,  and  the  gum  of  the  Sterculia  urens  was  actually  used  for  some 
time  as  a  true  Astragalus  gum ;  there  can  be  little  doubt  but  that  both 
are  still  constantly  substituted  for  it. 
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It  is  difficult  to  say  with  any  exactness,  at  what  price  these  gums  might 
be  procured  from  the  collectors,  as  the  Bunnycu  are  very  partial  to  the 
truck  system,  and  rarely  pay  in  money  if  they  can  avoid  it ;  a  state  of 
things  almost  natural  in  a  country  like  this  where  money  is  scarce. 

Gum  Resiit. — ^Frankincense  of  the  Boswellia  thurifera,  the  olibanum 
of  the  ancients.  Of  this  a  specimen  is  sent.  The  tree  is  very  common 
in  the  jungles. 

Resins  Decamully. — This  substance,  formerly  accounted  a  gum, 
has  been  fully  proved  to  be  a  resin.  It  is  the  produce  of  three 
species  of  Gardenia,  all  exceedingly  common. 

I  am  not  aware  that  this  article  is  yet  employed  for  any  economical 
purpose,  but  it  is  a  substance  that  certainly  deserves  the  notice  of 
the  artisan.    It  is  very  much  used  in  native  medicine. 

Oils. — Both  varieties  of  the  sesamum  plant,  black  and  white,  are  cul- 
tivated, and  from  the  seeds  of  the  Bassia  latifolia  and  Balbergia  latifolia, 
oils  are  expressed  and  used  for  common  purposes.  Two  varieties  of 
the  castor-oil  are  cultivated.  I  made  a  trial  of  the  quantity  of  oil 
that  the  kernel  of  the  nuts  of  the  Buchanania  latifolia,  (Chirongy^) 
would  yield,  and  obtained  an  English  pint  from  two  seers  of  seed. 

This  is  an  oil  seldom  or  ever  used  by  the  natives.  If  it  possesses  the 
drying  quality  of  nut  oils  in  general,  it  may  become  a  valuable  article 
of  commerce.  The  kernels  of  the  Chirongy  nuts  are  purchased  at 
Madhapore,  from  six  to  eight  seers  the  rupee. 

The  oil' press  by  which  the  oil  was  obtained,  was  of  the  simplest 
construction.  It  consisted  of  two  logs  of  teak,  with  a  hole  in  the 
extremity  of  each,  through  which  passed  a  stake  fixed  in  the  ground, 
the  other  two  ends  were  left  free,  and  rested  on  the  bifurcation  of 
a  strong  piece  of  timber  shaped  like  the  letter  Y.  This  was  also  fixed 
in  the  ground ;  the  kernels  were  placed  in  a  small  bag  formed  of  the 
liber  of  the  Sterculia  urens ;  they  contained  about  half  a  pound,  and 
were  set  one  above  another  at  the  middle  of  the  lower  beam,  pressure 
was  then  made  by  means  of  rope  tied  round  the  free  extremities  ;  this 
was  done  four  or  five  times,  the  position  of  the  bags  being  altered 
each  time.  The  whole  apparatus  did  not  cost  half  a  rupee ;  by  it  the 
Mowah  oil  is  always  expressed  in  this  part  of  the  country.  The 
oil  mill  is  used  for  most  of  the  cultivated  oil  seeds,  and  castor-oil  is 
obtained  in  the  usual  mode,  by  pounding  and  boiling. 
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Artici^es  of  the  Matsbia  Medica. 
JusHcia  Paniculcaa  (Cbeyat). — This  drug,  which  forms  the  active 
ingredient  of  the  celebrated  French  nostram  Drogue-amere^  grows 
in  great  abundance  here.     It  is  an  excellent  bitter  and  febrifuge. 

Strychnos  Potatobum. — This  tree  is  found  in  the  jungles ;  the 
peculiar  property  possessed  by  its  seeds  of  rendering  turbid  water 
clear,  might  perhaps  be  turned  to  some  account  in  the  arts.  It  possi- 
bly depends  on  Bassorine,  known  to  be  an  ingredient  in  the  seed 
of  more  than  one  of  its  congeners.  The  Nux  vomica  tree  is  very  com- 
mon,  as  is  also  the  Celastris  paniculata,  the  seeds  of  which  yield  the 
celebrated  black  oil,  (Oleum  nigrum,)  of  Dr.  Herklots.  Two  or  three 
mucilaginous  roots  were  shown  me ;  one  of  these  was  that  of  Asparagus 
acerosus,  another  was  most  probably  the  root  of  the  Curculigo  orchi- 
odes.  The  Asclepias  procera  was,  as  usual,  very  common,  likewise  the 
Asclepias  pseudosarsa,  country  Sarsaparilla.  The  tuberous  roots  of 
two  wild  species  of  Dioscorea  were  brought ;  one  of  these,  Dioscorea 
oppositifolea,  has  been  found  to  yield  a  good  arrow-root. 

Dtes. — The  Oldenlandia  Umbelata  (Cherwil)  grows  wild  here,  as 
well  as  in  the  Hunumkondah  Sircar.  The  bark  of  the  Morinda  ex- 
erta,  which  grows  in  the  jungle,  is  also  employed  to  dye  red.  A  sug- 
gestion lately  made  by  Mr.  Solly  of  London,  of  making  extracts  of  dye 
woods  and  barks,  would  be  applicable  to  a  bulky  material  like  the 
present.  The  Crotum  plicatum  grows  in  great  luxuriance  on  the  allu- 
vial soil  on  the  banks  of  the  rivers. 

Timber. — Madhapore  is  the  great  dep6t  for  timber,  chiefly  teak,  that 
is  floated  down  by  the  rivers  from  the  Nagpore  country.  Ebony  trees  are 
found  in  the  jungle  to  the  south  of  this.  The  Schrebera  Swietienoides,  the 
wood  of  which  is  said  not  to  warp,  grows  to  be  a  fine  tree,  and  is  abun- 
dant All  the  valuable  timber  trees  mentioned  in  my  last  letter,  are  to 
be  met  with. 

Cordage. — The  common  Sunn  plant,  the  Crotolaria  juncea,  is  cul- 
tivated, and  its  fibres  are  made  use  of  for  many  purposes  as  hemp.  The 
fibres  of  the  inner  bark  of  two  species  of  Bauhinia  are  twisted  and 
used  as  rope,  particularly  by  the  Brinjarries ;  the  inner  bark  of  the 
fiutea  superba  is  also  employed  for  the  same  purpose.  I  send  a  spe- 
cimen of  the  rope  made  from  the  last. 

The  Asclepias  Tenacissima  of  Roxburgh  is  found  here.  It  is  well 
known  to  yield  very  strong  fibres,  the  strongest  indeed  of  any  plant 
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known.  The  fishermen  in  the  rains  collect  it,  beat  out  the  fibres,  and 
twist  them  for  their  nets.  I  shall  endeavour,  although  the  plant  is  out  of 
season,  to  procure  a  specimen  of  this  hemp,  which  I  shall  forward ;  and  I 
have  left  directions  at  Chinnore,  that  a  parcel  be  sent  to  Hyderabad, 
towards  the  end  of  the  rains  ;  at  which  time  the  plant  is  gathered,  that  a 
comparison  be  instituted  between  its  strength  and  that  of  the  various 
hemps,  whether  the  produce  of  this  country  or  of  Europe.  It  is 
also  said  to  yield  a  species  of  caoutchouc.  I  propose  starting  from 
Chinnore  en  route  to  Cummurret  this  evening. 


Note  on  Timber. 

Although  valuable  teak  is  not  the  produce  of  this  part  of  the 
Nizam's  dominions,  (for  the  greater  part  growing  here  is  adapted 
solely  for  props  and  rafters,)  yet  as  Madhapore  is  the  great  depdt 
from  which  the  wood  is  sent  to  Hyderabad,  he,  a  brief  notice  res- 
pecting it  may  not  be  deemed  out  of  place.  The  teak  (Tectona 
grandis)  grows  to  a  large  size  in  the  country  to  the  north  of  Chinnore, 
about  eighty  miles  distant;  chiefly  in  the  territory  of  the  Raja  of 
Nagpore,  along  the  banks  of  the  streams  tributary  to  the  Pundeelah.* 
Other  valuable  timber,  particularly  the  Diospyrus  melanoxylon,  yielding 
black  ebony,  and  another  species  of  Diospyrus  yielding  green,  a  Dal* 
bergia  called  by  the  natives  shesum;  but  which  may  not,  however, 
be  the  real  sissoo,  but  rather  its  near  ally  the  Dalbergia  latifolia,  for 
from  such  observers  accuracy  the  distinguishing  species  is  not  to  be 
expected — all  these  different  woods  were  floated  down  some  years 
ago  by  the  house  of  W.  Palmer  and  Co.,  but  at  the  present  time  teak, 
and  a  very  small  quantity  of  shesum,  are  the  only  kinds  cut.  I  have 
merely  native  report  as  to  the  extent  of  the  forests  yielding  these 
woods,  but  they  are  described  as  of  great  extent.  During  the  dry  months 
the  teak-trees  are  felled — they  are  conveyed  sometimes  on  carts,  but 
more  frequently  by  bullocks  yoked  to  them  to  Eeroo,  or  Agree,  a  village 
fifty  miles  up  the  Pundeelah  from  its  junction  with  the  Godavery. 
Nullahs  in  the  rains  are  also  taken  advantage  of  for  the  same  purpose. 
It  is  well  known,  that  the  natives  prefer  the  period  when  the  moon  is 
on  the  wane  for  cutting  timber,  assigning  as  a  reason,  its  liability 
to  be  attacked  by  insects  when  cut  at  the  period  of  the  moon's 
increase.   When  we  acknowledge,  as  is  now  usually  done,  lunar  influencf^ 
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on  the  animal  kiogdom,  we  must  be  slow  to  deny  its  power  on  the  less 
perfectly  organized  vegetable,  and  hence  we  must  regard  this  practice 
as  not  the  mere  result  of  ignorance  or  prejudice ;  but  must  class  it 
in  the  catalogue  of  facts  to  be  investigated.  With  teak,  however,  it 
is  remarkable  that  no  period  of  the  moon  is  observed,  being  cut 
without  reference  to  any  such  time,  as  they  allege  that  the  oil  contained 
in  it,  is  protection  sufficient  against  the  common  casualties  to  which 
other  timber  is  subject 

At  Teroo,  the  teak  is  barked,  squared,  and  dried.  From  the  beginning 
of  the  rains  until  February  it  is  floated  down  in  rafts,  and  landed  princi- 
pally at  Madhapore,  although  still  a  certain  quantity  passes  on  to  Raja- 
mundry  and  Masulipatam.  The  raft  consists  of  three  tiers  of  wood 
placed  across  each  other,  and  firmly  bound  together  with  ropes  of  the 
liber  of  the  BatiMnia  parvifiora  and  Butea  superba.  They  are  con- 
ducted by  persons  of  the  bearer  caste,  and  usually  take  six  or  eight  days 
to  reach  their  destination  to  Madhapore  from  Eeroo,  although  sometimes 
the  voyage  is  accomplished  in  a  couple  of  days.  The  timbers  are 
there  classed  according  to  their  size  : — 

1st, — The  Mowhoont,  twenty-four  to  thirty  feet  in  a  length,  with 
breadth  and  depth  of  eighteen  inches.  A  log  like  this  requires  a  bandy 
(hackery)  with  from  six  to  eight  bullocks  for  its  conveyance. 

2nd. — Doolkahoont.  This  also  is  a  large  timber  ;  but  shorter  than 
the  preceding,  and  not  so  thick. 

3rd. — ^Danpet.     Common  wood  for  beams  and  deals.   ' 
4th. — Sarmundum.     A  smaller  timber  than  the  last,  used  for  the 
same  purposes. 

All  other  kinds  are  classed  under  Dunta  for  the  larger,  and  Kurry 

for  the  smaller.     The  carts  for  conveying  the  wood  are  strong  and 

well  built ;  their  axle  trees  are  of  the  wood  of  the  Conocarpus  latifolia, 

and  the  wheels  solid  and  without  spokes  of  the  Pentaptera  tomentosa. 

Considering  the  variety  of  soils  they  have  to  traverse  before  reaching 

their  destination,  they  are  well  adapted  for  their  object ;  they  take  fifty 

days  to  reach  Hyderabad,  and  it  was  stated  to  me,  on  what  I  consider 

tolerable  authority,  that  the  price  for  conveying  sixty  square  feet  of  teak 

from  Madhapore  to  Hyderabad,  was  not  much  under  five  rupees!  From 

eight  hundred  to  a  thousand  carts  are  annually  despatched  with  teak 

from  Madhapore ;  the  Brinjarries  convey  the  smaller  kinds. 

3  T 
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Wood,  Bombay  Marine, 


I. — A  General  View  of  the  Indus- 

This  report  is  confined  to  the  navigable  Indus,  or  that  portion 
of  the  river  lying  between  the  Sea  and  Attock. 

Throughout  the  whole  of  this  distance,  the  river  is  known  as  the 
Sinde,  sometimes  indeed  it  is  called  the  Attock,  but  this  latter  desig. 
nation  is  local  in  its  application.  I  have  retained  both,  and  apportioned 
them  as  follows : — 

The  Lower  Sinde,  or  Indus,  extends  from  the  Sea  to  Bukkur. 

Upper  Sinde,  or  Indus,  extends  from  Bukkur  to  Kalabagh. 

Attock  from  Kalabagh  to  Attock. 

By  dividing  the  river  into  these  sections,  each  is  made  to  mark 
certain  important  alterations  in  the  navigable  character  of  the  stream. 

It  may  here  be  premised^  that  of  the  course  of  the  river  North 
of  Attock,  our  knowledge  is  confessedly  superficial.  A  few  miles 
above  that  fortress  the  Indus  ceases  to  be  navigable ;  but  not  be- 
fore it  has  received  in  the  Cabool  river  a  tributary,  that  further 
extends  the  advantage  of  water  carriage  to  the  West, — the  most  im- 
portant of  all  directions. 

Source. — To  what  Lieutenants  Burns  and  Macartney  have  written 
on  the  subject  I  have  nothing  to  add,  unless  Moorcroft's  travels  settle 
the  question.    The  source  of  the  Indus  is  still  a  problem  to  be  solved. 

In  the  plain  above  Attock,  the  Indus  is  divided  into  many  branch- 
es,  but  abreast  of  that  fort  they  all  unite.  One  deep,  narrow,  clear, 
blue  stream,  shoots  rapidly  past,  and  at  once  entering  the  hills,  disap- 
pears from  sight.  Among  hilly  groups  it  winds  to  Kalabagh.  At 
Mukkud  the  channel  widens,  and  the  expanded  river  flows  quietly 
forwards  with  a  lessened  velocity,  and  a  reduced  depth.  On  escaping 
from  its  rocky  bed  the  river  enters  a  level  country,  through  which  it 
winds  onward  to  the  sea.  Its  boundaries  are  now  those  of  the  valley  ; 
the  Soliman  mountains  are  on  one  side^  and  the  Indian  desert  on  the 
other. 

Length  of  Course. — From  the  Sea  to  Attock,  the  distance  in  a 
straight  line  is  . «         . .         648  miles. 

By  the  River  it  is  increased  to 942  miles. 
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Breadth  of  the  Stream, — The  width  of  the  sur&ce  water  in  the  dry 
season,  varies  from  480  to  1600  yards ;  the  usual  width  is  about 
680  yards. 

Depth. — When  the  river  is  in  full  freshes  twenty.four  feet ;  but 
in  an  opposite  season  of  the  year,  nine,  twelve,  thirteen,  and  fifteen 
feet  are  the  usual  maxima  of  its  soundings.  The  greatest  depth  of 
water  in  the  Indus  occurs  between  Kalabagh  and  Attock  ;  one  hun- 
dred and  eighty.six  feet  has  been  here  sounded. 

Velocity, — Seven  knots  an  hour  in  the  freshes,  and  three  when  the 
river  is  low.  It  is  scarcely  necessary  to  remark,  that  the  three  last 
items  are  very  inconstant.  At  no  two  places  are  the  measurements 
exactly  alike,  nor  do  they  continue  the  same  at  one  place  for  a  single 
week.  A  more  particular  account  of  these  will  be  found  under  the 
next  head. 

FaUper  mtle. — From  Attock  to  Kalabagh,  . .     . .  20  inches. 

Ditto  Kalabagh  to  Mittun,  . .      . .     8  ditto. 

Ditto  Mittun  to  Sea,* 6  ditto. 

Discharge  per  second, — Cubic  feet  Maximum — 

in  August,        446,080 

Maximum  in  December,     . .         . .         • .         . .     40,857 
Annual  Dwc^r^^.— 5,383,600,934,40a-or  150,212,079,642  tons 
avoirdupois. 

Power  of  Transport — Rolled  pebbles  do  not  occur  in  the  bed  of 
the  Indus  below  Chandia-ke-kote,  a  village  five  miles  South  of  Kala. 
bagh.  Above  Kote,  though  not  below  it,  the  sand  of  the  Indus  is 
searched  for  gold.  The  precious  mineral  is  also  found  at  Dera  Ismail 
Khan ;  but  not  in  the  river. 

It  is  washed  down  by  the  rains  from  the  Soliman  mountains. 
Pebbles  also  occur  at  a  certain  spot  in  the  river  below  Hyderabad, 
in  Lower  Sinde;  but  they  can  be  traced  to  hills  in  the  neighbourhood. 

Height  of  the  Riveras  Banks, — Assuming  for  the  purpose  of  expla- 
nation that  the  source  and  the  embochure  of  the  Indus  are  upon 
the  same  level,  the  river  in  its  long  course  may  be  said  to  have 
two  maxima  of  rise.  These  are  shewn  in  the  following  sketch,  where 
the  measurements  are  those  of  the  stream  when  in  full  flood. 

•  The  fall  of  the  river  from  Mifctun  to  the  Sea  is  from  Captain  Burnes'  Memoir  of  the 
Indus. 
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Distance  by  the  River, 


541  miles. 


313  miles. 


87^m.|      Unknown. 


Sea  Rise  at  Hyderabad  15/.  Miitun  ^\feet,  Kalahagh  and  Attock  48  feet. 

The  rise  between  Kalabagh  and  Attock  cannot  be  called  natural ;  it 
is  caused  by  the  contracted  bed^  into  which  the  stream  is  here  thrown 
among  the  mountains.  The  rise  at  Hyderabad  is  the  result  of  a  care, 
fully  kept  register  daily ;  but  at  the  other  places^  this  item  has  been 
reduced  from  an  examination  of  the  river's  banks^  and  the  best  infor- 
mation I  could  procure. 

Colour  and  Temperature* — To  Dera  Ismail  Khan^  the  water  of 
the  Indus  is  of  a  lead  colour ;  below  that 'town  it  becomes  of  a  dirty 
whitish  yellow,  tinged  with  red.  In  the  freshes  the  red  tint  is 
heightened ;  but  the  general  colour  continues  the  same. 

Between  Attock  and  Mittun^  all  the  streamlets  that  fall  into  the 
Indus  are  of  a  bright  red ;  save  the  Hurroo  and  Toe,  which  have  peb. 
bly  beds  and  clear  water. 

Temperature  of  the  River, 


Months. 


February, 
March, . . 
April,  . . 
May,  . . 
June,  . . 
July,  . . 
August, 
September, 


Air. 

Riv 

er. 

Remarks. 

69*    2' 

64° 

2' 

8   O 

90°    0' 

78° 

0' 

o   ^ 

<*«      (Vi      -1 

97°    0' 

81° 

0' 

100«    0' 

84° 

0' 

obser 
the  pan 

>0'No 

101°    0' 
95°    5' 

87** 
88° 

0' 
0' 

95°  r 

94^    5' 

88° 
86° 

0' 

0' 

II. — Navigable  character  of  the  Indus, 

Between  the  Sea  and  Attock  the  facilities  for  navigation  are  not 
everywhere  equally  great.  They  vary  with  the  state  of  the  river's 
bed.     As  an  acquaintance  with  the  one  may  contribute  to  a  know- 
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ledge  of  the  other^  I  shall  apportion  the  river  into  sections  correspond, 
ing  to  its  capabilities,  and  afterwards  indicate  the  character  of  the 
present  method  of  navigating  the  stream. 

The  Delta. — As  high  as  the  influence  of  the  tide  extends,  there 
wUl  always  be  an  ample  depth  of  water  for  even  vessels  of  a  greater 
draft  than  those  elsewhere  described  as  the  best  and  only  boats 
salted  to  the  river  under  all  circumstances. 

It  reaches  to  Noorooukanand,  a  village  on  the  left  bank  of  the  river 
below  Tatta.  But  above  this  navigation  is  intricate^  nor  does  it  ma. 
terially  improve  till  beyond  the  Delta. 

This  is  owing  to  the  great  expansion  of  the  river's  bed,  where  among 
the  numerous  channels  that  present  themselves,  it  is  not  always 
an  easy  matter  to  select  the  right  one.  No  great  inconvenience  is 
felt  on  this  score  by  the  vessels  now  upon  the  river,  for  whether 
they  ascend  it  laden^  or  in  ballast,  dragged  by  the  track  rope,  or 
propelled  by  the  breeze,  their  progress  is  so  slow  that  they  may  be 
said  to  feel  every  inch  of  the  way.* 

From  the  Delta  to  Sehewan. — This  is  the  best  portion  of  the  river, 
and  the  PuUa  fisherman  as  he  floats  down  the  centre  of  the  stream, 
proclaims  the  fact  The  pole  to  the  lower  extremity  of  which  his  net 
is  fastened,  measures  from  sixteen  to  twenty,  two  feet,  and/ according 
as  this  may  be  in  March  or  August,  either  eight  or  fifteen  feet  of  its 
entire  length  is  immersed  in  water.  Two  rocky  ledges  occur  in 
this  section ;  both  project  from  the  right  bank  of  this  river,  and  are 
founds  one  under  the  village  of  Jeskh,  and  the  other  at  the  north  end 
of  the  Hilaya  reach.     Both  are  under  water  in  the  swell. 

Sehewan  to  Roree,  or  Bukkur. — As  the  character  of  the  last  section 
was  determined  by  the  avocations  of  the  fisherman,  so  may  be  that  of 
this  one.  The  fishing  pole  is  no  longer  in  general  use ;  but  among  the 
shallows  in  the  middle  of  the  stream,  men  armed  with  creels>  shaped 
like  inverted  cones,  may  be  seen  busy  at  work  ensnaring  the  pidla 
fish.  Here  then  it  may  be  presumed,  the  depths  are  too  irregular  for 
the  employment  of  the  former  method.  Such  is  the  cause,  and  thus 
does  the  practice  of  the  fisheries  on  this  river  become  an  index  to  the 
state  of  its  navigation. 

Bukkur  to  Mittun. — A  great  change  here  takes  place  in  the  charac 
ter  of  the  river.     The  stream  at  Roree,  though  at  some  places  it  may 

*  See  AppendiXi  Table  V.  for  the  soundings  of  this  and  other  sectional  divisions. 
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be  found  in  a  single  bed^  is  more  often  divided  into  two  or  more 
parallel  branches,  from  400  yards  to  four  miles  apart.  Where  the 
former  is  the  case^  (at  Mittun.kote  and  for  some  distance  below  it^ 
for  example^)  the  channels  are  more  mazy  and  intricate  than  where 
its  volume,  as  in  the  latter  instance,  is  apportioned  among  a  number 
of  branches.  These  changes  in  the  configuration  of  the  river  are  met 
by  a  corresponding  alteration  in  the  build  of  the  boats.  A  new  de- 
scription of  vessel,  called  a  tohruk,  of  a  less  draft  than  the  doondah,  is 
now  the  common  cargo  boat.  Where  the  other  is  retained,  its  size  is 
reduced.  Doondahs,  it  will  be  afterwards  shewn,  requiring  five  feet 
and  half  an  inch  to  float  them,  are  in  use  upon  the  river  below  Buk- 
kur ;  but  above  that  fort,  I  have  not  met  a  single  boat  of  a  draft  ex- 
ceeding three  feet  nine  inches. 

Mittun  to  Kalabagh, — The  Indus  in  this  section,  as  high  as  Dera 
Ismail  Khan,  is  equally  well  suited  to  navigation,  though  not  better 
than  that  last  described.  It  also  in  some  degree  resembles  that  sec- 
tion in  its  parallel  branches  and  broad  bed.  Between  Dera  Ismail 
Khan  and  Kalabagh,  the  difficulties  of  the  navigation  increase. 

Kalabagh  to  Attock. — The  downward  voyage  may  be  made  through- 
out the  year ;  but  from  April  to  October  the  passage  is  hazardous,  and 
rarely  attempted.  Boats  at  all  seasons  may  ascend  as  high  as  Sharkee, 
a  village  on  the  right  bank  of  the  river,  a  few  miles  above  Mukkud, 
but  between  that  and  Attock  the  upward  navigation  is  restricted  to 
the  winter  months,  and  even  then  a  boat  must  have  a  double  crew, 
and  be  of  a  build  that  does  not  obtain  below  Kalabagh,  called  a  dug~ 
gah.  For  a  description  of  this  vessel  see  the  7th  article  in  this  Report. 


III. — Of  the  Soundings  in  Indian  Rivers, 

After  having  sketched  the  greatest  capabilities  of  the  Indus  from 
the  draft  of  its  boats,  it  will  not  be  necessary  to  enlarge  in  this  place 
on  the  nature  of  its  soundings.  South  of  Mittun.kote  I  have  inserted, 
under  sectioned  heads,  specimens  enough  to  shew  the  characters  of  the 
Channels,*  referred  to.  A  table  marked  maximum,  minimum,  &c. 
is  quite  the  thing  for  a  thermometrical  register ;  but  such  a  formula 
for  soundings,  when  applied  to  an  Indian  river,  mars  its  own  object, 

*  See  Appendix,  Table  V. 
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unleaa  indeed  it  be  based  on  the  accumulated  experience  of  yeus.  That 
I  do  not  therefore  crowd  these  pages  with  figures,  is  from  a  firm  con- 
viction of  their  inutility.  They  are  in  fact  positively  injurious;  fbr 
when  a  practical  man  at  a  distance  casts  his  eyes  over  the  contents 
of  a  table,  purporting  to  give  the  soundings  in  a  river's  channel,  and 
finds  the  least  depth  to  be  two  &thoms,  he  very  naturally  concludes 
that  a  boat  constructed  Vo  draw  only  nine  feet,  will  navigate  the  said 
river.  No  conclusion  could  be  more  erroneous,  the  reasoning  is  suited 
to  the  equable  streams  of  the  new  world;  but  not  applicable  to  the 
ever-changing  channels  of  our  Indian  rivers.  To  what  other  causes 
can  we  attribute  that  crude  digest  of  a  prospectus  for  introdudng 
steam  upon  the  Indus  for  commercial  purposes,  that  lately  reached 
this  country  from  England,  authenticated  by  names  of  the  first  rank 
and  respectability  in  the  mercantile  world  i  One  of  the  articles  in  the 
proposed  Joint  Stock  Company  provided  for  stationing  a  ship  of  one 
thousand  tons,  (an  old  East  Indiaman,)  as  a  depot  inside  the  river. 
Sacfa  a  vessel  could  hardly  come  in  sight  of  the  Sindian  coast. 
Lieutenant  Charles'  survey  of  the  mouths  of  the  river  has  made  us 
acquainted  vrith  their  actual  condition,  and  in  another  part  of  this 
report,  what  should  be  the  draft  of  the  Indus  Steamers  ;*  and  this 
decision  is  the  result  of  a  most  careful  examination  of  the  river,  both 
in  its  dry  season  and  daring  its  freshes. 

Sketch  of  a  Beach  below  Sehewan. 


« the  8tb  Article  in  this  RepoK. 
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lV,m^O/the  mode  of  Navigating  the  Indus. 

The  diagram  on  the  preceding  page^  represents  a  reach  of  the  river 
below  Sehewan.  The  better  to  illustrate  the  figure,  I  shall  suppose  a 
boat  deeply  laden  at  the  village  Y  is  about  to  start  on  the  downward 
voyage,  and  that  her  ''meerbar,"  or  man  in  charge  of  the  boat,  is 
a  stranger  to  the  river.  Leaving  the  village,  he  would  doubtless  take 
the  large  channel  indicated  by  the  colored  arrows,  without  regarding, 
if  indeed  they  had  been  seen,  the  numerous  offsets  on  the  right  hand  ; 
when  abreast  of  the  shoal  S,  a  decrease  in  the  depth  of  water  would 
for  the  first  time  apprise  him  of  his  having  lost  the  fair  channel, 
and  shortly  after  this  intimation  had  been  received,  the  boat  would 
ground  on  the  bar  6.  Now  by  inspecting  the  sketch,  it  will  be  seen  that 
between  the  villages  X  and  Y,  the  deep  channel  has  shifted  from  the 
left  to  the  right  bank  of  the  river.  The  alteration  has  been  effected  by 
the  silent  drainage  of  the  lateral  channels  O,  P^  E,  and  D,  and 
by  the  unperceived  departure  of  a  large  body  of  water  over  the  bar 
extending  from  S  to  G  into  the  back  water  F.  E  is  the  passage  the 
boat  should  have  pursued ;  but  this  knowledge  could  only  have  been 
the  result  of  a  previous  careful  examination,  appearances  at  starting 
being  decidedly  in  favour  of  channel  D.  The  nature  of  these  changes 
will  be  rendered  still  more  evident,  by  inspecting  a  section  of  the 
river's  bed.    Take  for  example  the  following  : — 

1st.  Channel.  2nd.  Channel. 


3.4.4i.4i.3i.2i.2.  |f|i|||l.l.l.  11.1^2.2^.2^21.  LM-Lfiffilfil 
3rd.  Channel. 


1^.1^.1^.2.2.1.^  fathoms.  Such  a  line  of  soundings  is  not  uncommon, 
though  this  one  differs  from  the  usual  section  in  having  an  additional 
channel,  two  being  the  more  usual  number.  The  junction  of  these  is 
not  effected  at  a  particular  spot,  but  is,  on  the  contrary,  the  result 
of  a  parallel  course  of  many  miles,  during  the  whole  of  which  distance 
the  change  is  gradually  being  effected.  They  thus  imperceptibly 
glide  into  each  other;  and  should  the  channel  selected  by  a  boat 
descending  the  river,  be  that  which  the  stream  is  in  the  act  of 
abandoning,  she  must  be  moved  into  the  new  formed  channel  as  soon 
as  a  decrease  of  soundings  gives  warning  of  the  fact  Now  it  is  deserv- 
ing of  remark,  that  when  the  necessity  of  change  first  becomes  apparent, 
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there  is  seldom  more  than  three-quarters  of  a  fathom  water  on  the 
spot  separating  the  channels.  Whether  alterations  in  the  channels 
of  other  large  rivers  are  brought  about  in  a  similar  manner,  I  am  not 
aware  ;  but  this  peculiarity,  if  it  can  be  so  termed^  is  familiar  to 
the  boatmen  on  the  Indus ;  and  with  a  description  of  the  manner 
of  their  meeting  it,  and  of  the  precautionary  measures  to  which 
it  gives  rise,  I  shall  conclude  this  notice  of  its  navigation. 

1^0  vessel  with  cargo  on  board  makes  a  downward  voyage  unaided 
by  a  pilot  boat;  it  is  called  here  sooee,  or  guide.  These  are  small 
cheap  skifb  managed  by  a  couple  of  men,  one  of  whom  standing  on  a 
platform  in  the  bows  gives  the  depth  of  water,  while  the  other,  with 
his  scull  over  the  stem,  steers  the  boat.  Cheap  as  the  services  of  a 
pilot  may  be  had,  the  protracted  length  of  the  voyage  makes  it  a 
burden  too  weighty  for  a  single  cargo  to  bear,  and  the  custom  there, 
fore  is,  for  boats  to  drop  down  the  river  in  fleets,  or  by  divisions, 
when  aooees  become  so  multiplied,  tiiat  to  every  two  or  three  large 
boats  a  tender  is  attached.  Grain  being  the  only  freight,  all  ship- 
ments are  made  at  a  stated  season  of  the  year ;  and  as  the  quantity  of 
com  produced  on  the  banks  of  the  Indus  in  autumn  fM  exceeds  that 
cut  down  in  spring,  the  winter  fleet  outnumbers  in  an  equal  pro- 
pprtion  that  which  takes  its  departure  about  midsummer.  In  February 
1837»  when  the  river  was  at  its  lowest  level,  I  counted  forty-two  grain 
laden  boats  pass  Sehewan  on  their  way  to  Hyderabad,  whither  the 
surplus  of  the  Upper  Provinces  is  yearly  exported. 

The  largest  of  these  boats  drew  five  feet  and  half  an  inch  of  water, 
and  the  manner  of  conducting  the  fleet  was  as  follows : — When  the 
day's  stage  has  been  fixed,  a  detachment  of  sooee  went  ahead  to 
sound,  into  each  boat  there  being,  besides  her  own  small  complement, 
two  or  more  of  the  doondah's  men.  On  their  arrival  all  is  bustle 
and  noise  in  the  fleet.  The  fastenings  of  the  boats  are  cast  off,  the 
oars  are  plied,  and  the  huge  hulk,  preceded  by  her  guide,  shears  out 
into  the  stream. 

If  the  meerbarg  have  confidence  in  the  channels,  and  the  wind  be 

fair,  a  large  square  sail  is  set,  and  the  unwieldy  doondah,  deep  though 

she  be,  outstrips  her  tender,  and  seems  to  skim  the  surface  of  the  water; 

— such  a  fleet  in  motion  is  worth  seeing.    First,  the  large  white  sail  of 

the  headmost  boat  is  discovered  at  the  top  of  the  reach,  then  another, 

3  u 
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and  another,  until  the  surface  x)f  the  river  becomes  studded  with  those 
uncouth,  yet  really  interesting  objects.  As  may  be  supposed,  this 
mode  of  navigation  is  tedious,  the  daily  stages  not  averaging  more 
than  from  ten  to  twenty  miles.  Delays  too  are  not  unfrequent  in  the 
dry  season ;  but  never  expeed  fifteen  days,  and  rarely  extend  to  half 

that  number. 

When  there  is  a  prospect  of  a  long  detention,  it  is  customary  for 
large  boats  to  transfer  a  portion  of  their  cargo  into  smaller  ones,  and 
take  it  on  board  again  when  the  shoal  water  is  past.  In  high  wind, 
the  boats  remain  fast  by  the  bank  of  the  river.  The  two  following 
Tables  are  inserted  in  illustration  of  the  above  remarks : — 

Tables,  shewing  the  cargo  draft  of  the  largest  boats  upon  the  Indus, 
rcUh  the  least  water  in  the  continuous  channel,  during  the  dry 
season  of  1837. 


Braft  of  Boats. 


Channel. 


Class  of  Boats. 

Cubic  Draft. 

Gunwale  above 
water  line. 

Places. 

Depth. 

Ist  Class, .... 
2nd  ditto,     . . 
3rd  ditto, .... 

4th  ditto, 

&ih  ditto,.... 

Ft.      In. 
5        Oi 
4        9 
4        3 
3        3 
3        0 

10    Inches. 
9    ditto. 
9    ditto. 
7    ditto. 
54  ditto. 

Gooloo, . .  • . 
Lillong,    . . 
Mycotta,  . . 
Bulalpoor,  . 
Kaira,  .... 

Ft.     In. 

3  8  " 

4  4 
4    8 
4    1 
4    8 

The  places  in  the  above  Table  are  all  situated  between  Sehewan  and 
Roree ;  but  they  furnish  a  good  example  of  the  depth  in  other  places. 

Boats  descending  in  the  freshes,  proceed  as  above  described.  In  this 
season  the  length  of  the  voyage  is  much  shortened,  though  attended 
with  considerably  more  risk.  A  pilot  is  still  required ;  but  a  previous 
examination  of  the  channel  is  not  always  considered  necessary. 

The  following  Table  gives  a  statement  of  the  downward  voyage  at 
opposite  seasons  of  the  year.  It  embraces  the  whole  navigable  extent 
of  the  river,  and  includes  Pilotage  where  such  a  custom  prevails.  The 
voyages  are  such  as  are  rarely  performed  even  by  Sinde  boats,  even 
when  the  river  is  clear,  and  other  circumstances  favourable. 
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The  Downward  Voyage. 


Stages. 

Dry  Season. 

Freshes. 

Pilotage. 

Attock  to  Kalabagh, 

1^  Days 

1     Days 

Kalabagh  to     Dera    Ismail 

7    ditto. 

2      do. 

6  Rupees 

Dera  Ismail   Khan  to  Dera 

Ghazee  Khan, 

10    ditto. 

^    do. 

6  do. 

Dera  Ohazee  Khan  to  Mit- 

wUD,    •■•        •■•        •••         ••        ••• 

4    ditto. 

2      do. 

3  do. 

Mittun  to  Roree, 

6    ditto. 

3^    do. 

a  boat  18  Rs. 

Roree  to  Sehewan, 

7    ditto. 

4      do. 

do.  16  do. 

Sehewan  to  Hyderabad,     •  • 

3    ditto. 

2      do. 

do.  12  do. 

Hyderabad  to  Sea,    ...      ... 

2^  ditto. 
41     Days. 

2      do. 
20  Days. 

^     do.  12  do. 

Total 

The  upward  voyage  is  performed  by  the  aid  of  the  wind  and 
track  rope.  This  last  mode  of  procedure  is  slow,  but  certain ;  and 
averages  about  eight  koss,  or  thirteen  miles,  a  day.  With  a  strong 
favourable  breeze,  the  daily  progress  is  increased  to  twelve  and 
eighteen  koss.  The  prevailing  winds  during  the  year,  and  their 
consequent  influence  on  the  navigation  of  the  river,  are  given  under 
the  next  bead,  and  it  will  there  be  seen  that  the  freshes,  far  from 
presenting  any  obstacle  to  the  upward  voyage,  are  more  favourable 
to  it  than  otherwise.  During  their  continuance,  a  south  wind  blows 
from  the  sea  to  Kalabagh ;  and  though  less  steady  on  the  Upper  Indus 
than  in  the  lower  part  of  the  river,  it  is  a  great  service  to  navigation, 
since  the  time  consumed  by  an  up..river  voyage,  in  the  dry  season, 
may  be  stated  as  one-half  in  excess  of  that  required  to  perform  it 
in  the  swell.  Annexed  is  a  Table,  shewing  the  relative  time  occupied 
by  the  voyage  at  opposite  seasons  of  the  year: — 
The  Upward  Voyage. 


Stages. 


Seaport  to  Hyderabad, 

Hyderabad  to  Sehewan, 

Sehewan  to  Roree, 

Roree  to  Mittun, 

Mittun  to  Dera  Ghazee  Khan, 

Dera  Ghazee  Khan  to  Dera  Ismail 

Khan, 
Dera  Ismail  Khan  to  Kalabagh, 
Kalabagh  to  Attock, 

Total, 


Dry  Season. 


15  Days. 

8  ditto. 

14  ditto. 

14  ditto. 

10  ditto. 

11  ditto. 

12  ditto. 

15  ditto. 

107  Days. 


Freshes. 


7    Days. 

4  ditto. 

7  ditto. 

6^  ditto. 

4  ditto. 

10    ditto. 
7    ditto. 
Impracticable. 

45^  Days. 
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Of  the  foregoing  Tables  it  may  be  remarked,  that  under  a  different 
management,  the  number  of  days  occupied  in  performing  the  voyages, 
especially  up-river  in  the  dry  season,  ivill  be  much  reduced.  At 
present,  time  is  no  object  to  the  Sindian ;  and  besfdes,  he  loads  his 
boats  so  deep,  that  the  ripple  caused  by  only  a  moderate  breeze,  en- 
dangers her  safety. 


V. — Of  the  Winds  and  Weather  in  the  Valley  of  the  Indus. 

The  prevailing  winds  of  the  Indus  conform  to  the  direction  of 
the  river,  blowing  for  six  months  up  the  stream,  and  as  many  down 
it.  From  April  to  September  the  breeze  is  southerly,  and  during 
the  other  months  of  the  year  it  comes  from  the  north.  An  east  wind 
of  twelve  hours'  continuance  is  rarely  felt.  When  a  change  in  the 
prevailing  direction  takes  place,  the  wind  veers  by  the  west  from 
10  p.  M.  till  noon  of  the  following  day;  the  wind  is  usually  fresh. 
The  evening  and  afternoon  too  often  oppressive,  for  want  of  the  usual 
breeze.  This  last  remark  is,  however,  more  especially  applicable 
to  the  weather  on  the  Upper  Indus. 

In  Lower  Sinde  it  is  often  just  the  reverse,  the  breeze  there  freshen- 
ing up  about  3  p.  M.  However  warm  the  day  may  have  been,  the 
nights,  with  few  exceptions,  are  cool.  A  more  particular  account 
of  the  prevailing  winds  will  be  found  in  the  annexed  Table : — 


Prevailing   Winds, 


Months. 


January,  <  • 
February, . . 
March, 
April, 
May, 
June, 
July, 

August,    .  • 
September, 
October,    -  • 
November, . . 
December, . . 


North. 

South. 

Calm  and  Variable. 

29 

2 

0 

22 

6 

0 

17 

13 

0 

7 

15 

8 

1 

29 

1 

0 

28 

2 

0 

28 

8 

6 

27 

4 

0 

24 

0 
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The  south  wind. — ^It  reaches  Kalabagh  at  the  entrance  of  the  moun- 
tains, and  last  year  was  as  fresh  and  steady  upon  the  Upper  as  on  the 
Lower  Indus.  This  wind  is  believed  by  the  boatmen  of  the  latter  to 
cease  at  Sehewan,  and  in  my  report  on  the  inundation  in  1836  I  men- 
tioned the  circumstance.  Such,  however,  is  not  exactly  the  case. 
South  of  Sehewan  a  spur  from  the  Hala  mountains  comes  down  upon 
the  Indus,  which  intercepts  the  breeze,  and  turns  it  off  from  the  river, 
so  that  above  the  town  for  many  miles  calms  and  sultry  weather  are 
characteristic  of  a  season  remarkable  at  other  places  for  the  steadiness 
of  the  prevailing  wind ;  yet  though  this  peculiarity  is  thus  shown  to 
be  local,  another  circumstance  leads  me  to  think,  (contrary  to  my  own 
experience,)  that  the  south  wind  is  less  fresh  upon  the  Upper  Indus 
than  lower  down  the  river.  Above  Roree  the  boats  have  but  a  single 
reef  band  in  their  sails,  while  at  Hyderabad  it  is  no  uncommon  thing 
to  see  them  scudding  before  the  breeze  with  their  sails  double  and 
even  triple  reefed. 

The  north  wind  is  not  so  steady  as  the  south,  but  is  oftener  more 
violent  while  it  lasts ;  clouds  of  sand  darken  the  air,  and  compel  the 
trackers  to  bring  their  boat  to  the  bank.  This  wind  is  cold  in 
November,  December,  January,  and  February ;  the  thermometer  at 
sunrise  is  often  but  a  few  degrees  above  the  freezing  point  During 
the  season  that  northerly  winds  prevail,  gales  from  the  south  are  not 
infrequent.  These  are  always  scarce,  and  usually,  last  three  days. 
The  change  is  marked  by  cloudy,  rainy  weather,  lightning,  and 
thunder. 

Variable  Winds. — During  those  sultry  breezes  that  follow  the  daily 
lulling  of  the  prevailing  wind,  the  calm  is  often  agreeably  broken  by 
light  breezes  off  the  river. 

These  are  seldom  sufficiently  strong  or  lasting  to  benefit  navigation, 
but  in  tempering  the  heat  of  the  atmosphere,  and  conducing  to  the 
health  of  the  numerous  tribes  that  dwell  on  the  banks  of  this  river, 
they  serve  an  important  purpose. 

Storms. — Plenty  of  warning  is  always  given,  and  ample  time 
aflforded  to  secure  the  boat,  which  should  be  done  either  under  the 
weather  bank  of  the  river,  or  the  lee  side  of  an  island  or  sand  bank. 
An  unsheltered  position  in  deep  water,  with  the  open  river  to  wind- 
ward, generally  settles  the  fate  of  an  Indus  boat    If  loaded,  she 
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at  once  fills  and  goes  down,  and  if  empty,  the  shaking  produced  by 
a  short  chopping  sea  soon  opens  the  seams  of  a  vessel  that  has  no  beams 
to  hold  her  frame  together. 

In  a  river  danger  from  this  cause  may  appear  slight;  but  when  the 
stream  and  wind  are  opposed  to  each  other,  a  short  breaking  sea 
is  formed,  that  will  swamp  a  six-oared  cutter  at  a  grapling.  Most  of 
the  boats  that  are  lost  on  the  Indus,  are  wrecked  in  the  manner  here 
described.  Gales  of  wind  are  experienced  throughout  the  whole 
line  of  the  Indus.  They  are  more  frequent  near  the  mountains, 
than  in  the  neighbourhood  of  the  sea. 


VI. — Of  the  Boats  upon  the  Indus. 

The  boats  upon  the  Indus  are  of  simple  construction,  and  their 
figure  is  perhaps  the  best  that  could  be  given,  considering  the  kind  of 
navigation  in  which  they  are  employed.  They  are  easily  constructed, 
not  very  expensive,  and  for  stowage  of  cargo,  no  form  could  be  better 
devised.  Their  proportions  though  not  elegant,  are  pleasing,  and 
tracking  or  under  sail,  their  appearance  is  pretty. 

The  employment  of  the  Indus  craft  is  confined  to  harvesting  the 
crop,  serving  the  ferries,  and  keeping  large  towns  in  fuel.  For  these 
purposes,  the  supply  is  ample.  Second,  between  the  sea  and  Attock  two 
kinds  of  vessels  are  in  use,  the  zohruk  on  the  Upper,  and  the  doondah 
upon  the  Lower  Indus.  In  boats  belonging  to  the  latter  class,  a  slight 
difference  in  the  build  gives  rise  to  a  further  classification,  and  of  this 
description  of  vessel  the  moohanah,  (boatman,)  enumerates  more  than 
one  variety.  But  before  particularizing  each,  a  description  of  the  doon^ 
dah  is  necessary.  Her  good  and  bad  qualities  are  shared  alike  by  them 
all,  and  the  following  notice  of  this  boat  is  therefore  applicable  to 
every  vessel  on  the  river : — 

Form  and  method  of  construction. — The  hull  or  body  of  the  boat 
is  formed  by  the  junction  of  three  detached  pieces,  namely,  two  sides 
and  a  bottom — at  variance  with  our  ideas  of  naval  architecture;  the 
three  parts  are  first  separately  completed,  and  then  brought  together 
as  a  cabinet-maker  does  the  side  of  a  box.  The  junction  is  thus 
effected :  when  each  of  the  three  parts  that  are  to  form  the  whole  is  com- 
pleted in  itself,  the  sides  are  carried  to  the  bottom  of  the  boat,  and  at 
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once  secured  by  crooked  pieces  of  timber  to  the  flat  fature  bottom  of 
the  doondah.  To  bring  the  bow  and  stem  up  to  the  corresponding 
parts  of  the  side  is  more  difficult ;  and  to  effect  this^  many  days  are 
necessary.  Where  the  bow  and  the  stem  are  to  rise^  the  planks  are 
labricated  with  a  certain  composition,  which  gives  them  a  tendency  to 
curve  upwards,  and  this  is  further  increased  by  the  application  of  force. 
The  extremes  thus  risen,  a  tackle  is  stretched  between  them,  and  by 
constant  application  of  the  heating  mixture,  and  a  daily  pull  upon  the 
purchase^  they  rise  to  the  required  angle,  and  are  secured  to  the  side, 
while  an  advantageous  curve  is  imparted  by  this  process  to  the  plank 
in  the  boat's  bottom.  The  bow  of  the  doondah  is  a  broad  inclined 
plane^  making  an  angle  of  about  20°  with  the  surface  of  the  water. 
The  stem  is  of  the  same  figure,  but  subtends  double  the  angle. 

Advantages  of  this  construction. — To  the  slight  curve  in  her 
bottom  planks  she  is  indebted  for  the  following  advantages: — In 
descending  a  river,  should  she  strike  upon  a  sand  bank  the  boat  tums 
like  a  top,  and  presents  no  stationary  point  for  the  stream  to  act 
against.  A  merely  flat-bottomed  vessel  would  probably  shew  her 
broadside,  and  the  stronger  the  current  was  running,  the  greater 
would  be  the  difficulty  in  getting  such  a  boat  again  into  deep  water. 
Thus  in  a  situation  where  the  doondah  experiences  but  a  little  incon- 
venience^  and  occasionally  it  may  be  a  few  hours'  detention,  a  boat  of 
another  and  but  a  slightly  altered  form  would  be  very  awkwardly 
placed^  though  her  safety  might  not  be  actually  endangered.  In 
passing  through  eddies,  the  common  or  wedged-shaped  bow  dips  con- 
siderably, while  the  form  of  the  doondah's  prow  has  a  tendency  to 
lighten  her  draft,  and  the  more  rapid  the  current  or  the  greater  her 
velocity,  the  more  buoyant  she  floats.  When  forced  out  or  against 
the  river's  banks — an  accident  which  the  defective  steerage  of  the 
doondah  renders  of  frequent  occurrence  in  tracking — the  form  of  her 
bow^  where  the  bank  is  not  too  high,  parries  the  violence  of  the  shock. 
A  greater  defect  in  the  common  wedged-shaped  bow  for  river  navi- 
gation, (at  least  in  those  of  the  Indus,  where  the  current  is  very 
irregular,)  is  the  surface  it  presents  for  currents  or  cross-currents  to 
act  against ;  these  force  the  boat  from  its  course,  and  deprive  the  helm 
of  its  power.  In  tracking  this  is  often  seen ;  and  I  can  remember 
rather  a  ludicrous  instance  which  occurred  to  the  Indus  Steamer, 
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whilst  coming  up  the  river  to  Hyderabad  in  1836.  The  day  to  which 
I  allude^  it  was  necessary  to  second  the  power  of  the  engine  by  a 
tracking  party  on  shore,  and  a  number  of  Hindoo  countrymen  were 
employed  for  the  purpose.  All  went  on  well,  till  the  bow  of  the  boat  got 
inclined  to  the  direction  of  the  current,  when  out  she  shot  like  an 
arrow  into  the  stream,  and  with  her  dragged  the  trackers. 

Casting  off  the  drag  rope  prevented  accident ;  but  the  situation 
in  which  it  left  the  Hindoos,  was  not  a  little  grotesque.  Between 
the  firm  ground  and  the  river  lay  a  strip  of  recently  placed  alluvium, 
and  in  this  theSindees  were  planted  at  various  depths,  from  the  middle 
downwards. 

The  present  great  defect  in  the  form  of  the  doondah  is  bad  steerage. 
By  rounding  her  quarter,  and  making  other  judicious  alterations, 
this  could  be  improved.  To  fit  them  for  conveying  merchandize, 
they  require  to  be  stronger  built;  and  for  the  convenience  of  the 
merchant,  to  have  better  accommodation ;  in  fiict  to  be  restored  to 
the  state  in  which  an  early  traveller,  Captain  Hamilton,  described 
them  when  trade  flourished  by  the  Indus,  and  its  arrangements 
were  such  as  to  attract  the  notice  of  an  intelligent  European. 

Rig  of  the  Boats. — The  masts  are  poised  upon  strong  beams  resting 
athwart  the  gunwales.  Moving  on  this  fuUcrum  their  management 
is  easy,  and  the  masts  can  be  lowered  down  or  placed  upright  at 
pleasure. 

The  sail  is  hoisted  behind  in  preference  to  before  the  mast  for 
several  reasons,  the  principal  of  which  is,  that  as  the  boat  sails  only 
with  a  favourable  wind,  it  is  never  necessary  to  brace  or  haul  up 
the  yard,  and  fewer  hands  suffice  to  manage  the  boat 

The  jumptee  is  the  state  barge  of  the  Sinde  Ameers,  and  is  used 
by  them  and  their  principal  officers  on  all  occasions,  whether  of 
business  or  pleasure.  Perhaps  the  appearance  of  this  boat,  as  she 
approaches  the  capital,  is  more  characterestic  of  the  Indus  and  of 
Sinde,  than  aught  else  to  be  seen  in  the  country.  On  this  day 
her  meerbdr  puts  on  clean  clothes,  and  the  national  cap  received 
from  the  Ameers  on  a  recent  river  excursion.  The  bright  hues  of 
the  cap,  formed  by  the  gaudiest  coloured  chintz,  vie  with  those  of 
a  Kilmarnock  bonnet,  or  a  Paisley  tartan.  The  crew  are  dressed 
becoming  the  occasion,  and  as  they  bend  to  the  track  rope,  the  breeze 
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distends  their  ample  robes^  and  a  farther  character  of  stateliness 
is  imparted  to  ihe  Jumptee.  Large  red  flags  were  over  her  stem^  and 
from  the  raking  mast  streams  a  long  party-colored  pendant  that  anon 
skims  the  water^  as  the  breeze  Inlls  and  freshens*  In  the  bow  of 
the  boat  is  a  small  crimson  pavillion,  in  which  royalty  reclines,  and 
in  the  other  extreme  of  the  vessel,  a  roomy  cabin  of  elaborately  carved 
work,  for  its  numerous  attendants. 

The  steersman  on  an  elevated  platform,  stands  in  bold  relief,  and 
while  he  guides  the  boat,  encourages  the  trackers.  The  fumptee's  crew 
are  a  noisy  set ;  but  for  aged  men,  wonderfully  good  humoured.  They 
are  divided  into  two  gangs  or  watches,  and  are  as  partial  to  a  cup  of 
good  bang,  as  sailors  are  to  grog.  These  boats  are  decked,  and  of  consi- 
derable tonnage.  One  which  I  saw  at  Hyderabad,  measured  one  hundred 
and  twenty  feet  over  all,  with  a  beam  of  18^  feet ;  her  draft  of  water 
was  two  feet  six  inches,  she  pulled  six*  oars,  and  had  a  crew  of  thirty 
men.  They  are  built  of  Malabar  teak,  chiefly  at  the  ports  of  Mughribee 
and  Coratchee.  Jumptees  are  seldom  lost ;  the  only  danger  to  which 
they  are  liable  is  that  of  having  their  bottom  pierced  by  sunken  trees. 
Their  more  substantial  build  keeps  the  frame  of  the  boat  together 
in  situations  where  the  poor-pieced  shell  of  a  doondah  would  fall  asun- 
der. The  doondah  is  the  cargo  boat  of  Sinde ;  her  principal  and  almost 
her  sole  employment  being,  the  transport  of  grain. 

The  CowteU. — This  again  is  the  ferry  boat  of  Sinde  ;  her  construc- 
tion adapts  her  for  this  service,  and  for  conveying  houses  up  and  down 
the  river.  From  her  great  beam  and  high  draft  of  water,  she  is  a 
&8ter  boat  than  the  doondah.  In  all  their  excursions  on  the  river,  the 
Ameers  are  accompanied  by  many  boats  of  this  description.  The  class 
is  not  numerous,  and  most  of  the  boats  are  the  property  of  govern- 
ment 

The  doondee  is  common  from  the  sea  to  Mittun,  and  the  boat  most 
generally  used  in  the  fisheries,  both  upon  the  river  and  its  dunds, 
(small  lakes).  It  is  the  smallest  description  of  vessel  upon  the  Indus, 
and  at  the  same  time  one  of  the  most  useful.  Two  men  are  ample  to 
its  management ;  but  a  man  and  wife  are  its  usual  crew. 

The  Zohruk. — ^What  the  doondah  is  in  Sinde,  the  zohruk  is  upon 
the  Upper  Indus,  namely,  the  common  cargo  boat  of  the  country.  The 

*  So  in  MS.  ?  16 oars? 
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planks  of  this  vessel  are  held  together  by  clamps  instead  of  nails,  and 
the  junction  is  often  neatly  enough  executed.  This  class  of  boats  is  not 
so  strong  as  the  doondah,  but  they  sail  &ster  and  draw  less  water. 
They  are  more  roomy  than  the  doondah,  and  though  less  adapted  for 
the  conveyance  of  goods,  are  much  superior  for  transporting  troops. 

The  Duffgah. — This  is  the  clumsiest,  and  at  the  same  time,  the 
strongest  built  boat  upon  the  Indus.  She  is  confined  to  that  rocky 
and  dangerous  part  of  the  coast,  between  Kalabagh  and  Attock.  The 
form  of  the  boat  differs  but  slightly  from  that  of  the  doondah.  The 
duffgah  has  neither  mast  nor  sail.  Her  name  is  the  Sindean  word 
for  cow,  and  the  awkward  sluggish  motion  of  this  boat  shews  that 
it  has  not  been  misapplied.  If  the  duggah  drops  down  the  river 
to  Mittun,  there  she  must  remain,  and  be  sold  for  whatever  sum  she 
will  bring;  for  to  drag  her  up  against  the  stream  to  Kalabagh,  would 
cost  more  money  in  the  hire  of  men,  than  the  boat  is  worth. 

Management  of  the  Boats, — Under  sail  the  very  best  of  them  vnll 
not  be  within  eight  or  nine  points  of  the  wind.  Dropping  down  the 
river  with  a  contrary  wind,  the  mast  is  unshipped,  as  also  the  rudder, 
and  the  latter  is  replaced  by  two  sculls.  Should  the  wind  blow  strong, 
a  boat  without  cargo  can  make  no  progress,  and  the  safety  of  one 
laden,  is  endangered  by  the  chopping  sea  it  raises. 

Tracking  is  performed  as  follofvs: — the  boat  is  provided  with  a 
track  rope  at  least  a  hundred  fathoms  long;  it  is  rove  through  the 
uppermost  sheavchole  at  the  mast  head,  and  the  inner  end  fastened 
to  the  rail  or  platform  on  which  the  steersman  is  standing.  On  the 
hauling  post  before  the  mast,  is  a  guy,  called  a  "  lagh,"  the  lower  end 
of  which  passes  through  a  ring  bolt  in  the  bow  of  the  boat.  This 
guy  is  of  as  much  utility  as  the  helm  itself.  Before  the  boat  starts 
the  track  rope  is  middled,  and  the  inner  half  coiled  down  under 
the  feet  of  the  steersman  :  one  man  is  stationed  by  the  guy,  and  the 
remainder  of  the  crew  toggle  on  to  the  shore  part  of  the  line.  Thus 
yoked  they  march  at  the  rate  of  two  miles  an  hour  up  to  the  knees, 
often  higher,  in  water  or  in  mud.  Whilst  thus  advancing  the  foremost 
walker  calls  out  "  shoal  water,"  oq  which  the  inner  end  of  the  clog 
rope  is  let  go,  the  guy  eased  off,  the  helm  put  to  one  side  or  the  other, 
as  the  case  may  be,  and  the  boat  thus  relieved,  avoids  taking  the 
ground  by  shooting  out  into  the  stream.    The  shoal  passed,  the  guy 


1841.]  Wood's  Report  on  the  River  Indus.  535 

is  shortened,  the  line  again  middled,  and  the  crew  advance  at  the 
same  slow  pace  as  before.  Boats  should  have  two  track  ropes,  and 
nvhen  turning  the  bends  of  the  reaches,  both  should  be  on  shore. 
They  should  also  be  provided  with  a  heavy  grapnel  to  drop,  in  the 
event  of  accident  to  the  track  ropes. 

The  steep  banks  in  bends  of  the  river  should  be  avoided,  for  under 
it  circles  a  current  in  a  contrary  direction  to  that  of  the  main  stream, 
the  quick  gyratory  motion  of  which  is  constantly  exerted  to  the 
destruction  of  the  bank,  and  that  of  such  boats  as  frequent  it* 

Boat    Building,  Materials,  Suggestions Boats    are  constructed 

according  to  established  usage,  which  has  fixed  a  proportion  between  the 
beam  and  length  of  each  boat  The  tonnage  is  calculated  on  the  boat's 
bottom,  from  the  point  where  the  stem  and  stern  rise.  The  angle  at 
which  it  takes  place  is  matter  of  taste,  a  high  projecting  stem  improves 
the  steerage,  and  a  low  bow  gives  speed.  The  banks  of  the  Indtis  are 
deficient  in  almost  every  article  used  in  constructing  the  boats  on  the 
river.  The  Lower  Sinde  is  supplied  with  plank  and  spars  from  the 
Malabar  coast,  and  with  coir  and  cordage  from  the  same  quarter.  The 
Ameers  of  Hyderabad,  are^  however,  the  chief,  almost  the  sole  pur- 
chasers. The  Moohana,  unable  to  give  the  high  price  asked  by  Cutch 
boatmen  for  teak  plank,  exhibit  both  skill  and  ingenuity  in  building 
boats  of  timber  of  their  own  country's  growth ;  for  this  the  orchard  is 
robbed,  and  the  country  for  miles  round  laid  under  contribution.  In 
the  bottom  of  a  single  boat,  teak,  baire,  fir,  babool,  and  the  curreet 
tree  are  sometimes  seen  together,  and  in  the  same  extent  of  workman, 
ship,  six  hundred  and  seventy  three  patches  have  been  counted. 

The  Upper  Indtis  is  principally  supplied  from  the  banks  of  the 
Chenaub^  where  the  talee  tree,  the  sissoo  of  Hindostan,  is  seen  with  a 
trunk  measuring  twelve  feet  in  circumference.  Three  such  trees  furnish 
plank  enough  to  build  a  large  sized  zohruk. 

The  Attock  boats  are  built  of  good  fir,  brought  down  the  Cabool 
river,  and  from  the  forest  of  the  Lower  Himalaya. 

Iron  Work. — The  Lower  Indus  is  supplied  from  Bombay,  and  the 
upper  portion  of  the  river  from  the  mines  of  Bunnoo  and  Bad  jour. 


*  See  an  example  of  this  in  Table  VI.  of  the  Appendix,  headed  Irregularities  in 
the  bed  of  the  Indus, 
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It  is  customary  to  purchase  the  latter  in  the  matrix>  and  to  allow 
a  per  centage  to  the  blacksmith  who  smelts  the  ore^  and  works  it  up 

into  nails. 

Cordage. — Upon  the  Upper  Indus  the  rope  is  either  of  hemp,  or 
formed  from  the  culm  of  certain  tall  reedy  grasses,  very  plentiful  on 
the  banks  of  this  river. 

The  tools  of  the  Sinde  carpenter  are  as  little  diversified  in  form  as 
those  used  by  the  same  class  of  artificers  in  India.  The  absence  of 
good  material  to  work  upon  sharpens  his  inventive  powers,  and  gives 
a  manual  dexterity  that  improves  the  execution  of  Hvhatever  he  may 
have  to  do,  when  really  good  timber  comes  before  him.  If  a  curve  is  to 
be  imparted  to  one  or  a  dozen  planks  united,  chaflf  moistened  with 
water  is  the  Sinde  carpenter's  store ;  or  what  answers  the  purpose  still 
better,  the  dung  of  animals,  and  more  especially  that  of  sheep. 

Teak-built  boats  are  much  prized  by  the  Moohana,  as  are  those  of 
cedar  and  fir  construction,  which  come  firom  Find  Dadun  Khan^  on  the 
Jalum.  Such  boats,  when  well  put  together,  will  run  forty  years ;  but 
from  seven  to  ten  is  the  duration  of  those  patched  up  with  the  jungle 
wood  of  the  country ;  and  if  care  has  not  been  used  to  see  that  the 
wood  employed  in  her  construction  was  originally  well  seasoned  and 
selected,  a  less  number  of  years  brings  on  the  decrepitude  of  age,  when 
to  delay  a  thorough  repair^  is  to  lose  the  boat. 

Adaption  of  the  Indus  Boats,  for  the  transport  of  military  stores. 
— They  are  not  calculated  to  bear  the  weight  of  ordnance,  such  as  a 
battering  train ;  and  at  the  present  moment  there  is  not  a  boat  upon 
the  river,  which  a  Committee  would  declare  efficient  for  the  transport 
of  these  heavy  guns.  For  this  purpose,  the  boat  should  have  a  per- 
fectly flat  bottom,  that  the  weight  of  metal  may  be  equally  distribu- 
ted over  the  immersed  portion  of  the  hull.  The  sides  too  require  to  be 
fixed  to  the  bottom  in  a  more  secure  manner  than  is  at  present  custom, 
ary.  The  knees  which  connect  them  should  be  formed  of  iron,  in 
preference  to  wood.  If  shot  is  to  be  carried,  the  bottom  of  the  boat 
should  be  planked  over  the  beams,  as  well  as  under  them.  The  latter 
is  all  that  is  done  at  present ;  but  if  this  is  not  guarded  against,  the 
nails  will  draw,  and  the  shot  fall  through. 

Should  it  become  desirable  to  increase  the  amount  of  tonnage  upon 
the  Indus,  boats  could  be  built  at  Bombay,  Hyderabad  in  Sinde,  or 
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Find  Dadan  Khan  in  the  Punjab.  If  at  the/ormer  place,  it  woald  be 
desirable  there  only  to  prepare  the  frame;  but  to  build  the  boat,  that 
is,  to  put  her  together  in  the  river,  good  artificers  are  to  be  had  in  the 
country ;  but  the  introduction  of  a  few  superior  workmen  from  the 
dockyard,  with  a  clever  native  foreman  or  overseer  would  be  necessary. 
A  smith  is  an  indispensable  accompaniment,  and  when  steamers  are 
introduced,  this  establishment  should,  to  be  efficient,  be  possessed  of 
science,  material,  and  skill.  If  Hyderabad  were  to  be  selected  for  build- 
ing boats,  still  all  the  matedal  must  come  from  Bombay.  If  Find 
Dadun  Khan  had  the  preference,  a  small  supply  of  cedar  plank  might 
be  there  calculated  upon,  and  the  services  of  better  workmen  than  are 
to  be  procured  in  Sinde. 

Bo<U  Hire. — In  this  charge  there  is  some  incongruity ;  yet  it  does 
not  appear  to  exceed  the  rate  of  hire  that  prevails  upon  the  Ganges.* 


VII. — Of  Steam  Vessels  for  ike  Indus, 
Naturally  solicitous  to  be  acquainted  with  the  present  state  of  inter- 
nal steam  navigation  upon  the  Ganges,  on  presenting  Government 
with  the  result  of  my  experience  on  this  river,  I  addressed  a  letter, 
forwarding  a  list  of  queries  on  ^he  subject,  to  Mr.  C.  B.  Greenlaw  of 
Calcutta,  and  through  the  kindness  of  that  gentleman,  I  have  been 
favoured  with  the  accompanying  valuable  report  from  the  pen  of 
Captain  Johnston,  controller  of  Government  steam  vessels, — an  officer 
more  conversant  with  these  matters  than  any  man  in  India.  In  sub- 
mitting this  document  to  his  Lordship  the  Governor  General  in  Coun- 
cil, I  will  only  remark,  that  in  every  essential  point  the  class  of  vessels 
described  by  Captain  Johnston,  seems  well  suited  to  the  Indus,  and  the 
economy  that  pervades  the  steam  establishment  upon  the  Ganges, 
is  worthy  of  imitation  here. 

Towards  the  close  of  the  year  1835,  when  the  Indus  steamer  arrived 
off.Hyderabad,  one  of  the  Sinde  Ameers  expressed  a  wish  to  be  possessed 
of  a  similar,  but  a  more  powerful  vessel.  Captain  Bumes,  who  was  then 
at  that  court,  requested  my  opinion  on  the  description  of  vessel  best  suited 

*  See  Appendix,  Tables  IV,  VII,  VIII,  for  the  tonnage,  price,  and  hire  of  Indus 
boats. 
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for  the  Indus,  and  from  the  reply  to  his  communication,  the  foUoVing 
paragraph  is  an  extract,  from  which  it  will  be  observed,  that  I  had  then 
fixed  for  the  draft  of  an  Indus  steamer,  the  exact  number  of  inches, 
which  boats  upon  the  Ganges  draw. 

Paragraph  1  ith. — "  In  a  preceding  paragraph,  I  stated  that  powerful 
vessels  were  required  on  the  Indus ;  the  reason  is  this :  In  some  parts 
of  the  stream,  the  current  has  a  velocity  of  five  and  six  knots  an  hour.* 
It  will,  therefore,  be  wise  to  possess  a  sufficient  power,  since  steam  is 
now  so  under  controul,  that  in  the  downward  voyage,  where  accidents 
are  more  liable  to  occur,  it  can  be  reduced  at  pleasure ;  but  if  the 
engines  be  originally  too  weak,  a  new  boat  is  a  costly  remedy.  Two 
feet  six  inches  is  a  good  draft  of  water,  and  ought  not  to  be  exceeded, 
the  boat  to  have  great  beam,  not  much  length,  and  no  keel." 


Remarks  on  the  Steam  Boats  of  the  Ganges,  furnished  by  their  Control- 

lery  Lieut.  Johnston,  R,  N, 

«  Four  iron  steam  boats  are  now  employed  in  inland  communication ; 
each  steam  boat  is  125  feet  long  over  all,  22  feet  broad,  and  tows  an 
accommodation  boat  of  the  same  length,  and  20  feet  broad,  with  a  hold 
of  five  feet  deep,  capable  of  towing  4000  feet  of  cargo,  weighing  40 
tons,  the  boat's  draft  when  ^o  loaded,  not  exceeding  30  inches.  The 
iron  sides  of  the  boat  are  5  feet  deep,  above  that  is  a  light  superstruc- 
tion  of  wood  in  the  accommodation  boat;  between  the  deck,  which 
forms  the  hold  and  the  deck  on  which  the  crew  and  passengers  walk, 
the  height  is  nearly  7  feet,  and  the  included  space  from  one  end  of  the 
vessel  to  within  20  of  the  other,  or  fore  end,  is  divided  into  cabins  and 
dining  rooms,  &c.  Fourteen  cabins  are  available  to  passengers ;  four 
of  12  feet  by  9 ;  four  of  9  by  8^ ;  and  six  of  8^  by  6;^ ;  a  dining  room 
20  by  12 ;  two  bathing  rooms ;  two  pantry  or  store*rooms,  a  butler's 
room;  guard  room,  and  two  cabins  for  officers.  Each  cabin  has  a 
water  closet ;  the  windows  or  Venetians  are  4  feet  deep  by  2^  wide.  In 
the  steam  boat,  the  iron  side  is  continued  up  in  the  centre  to  the  height 
of  the  beams,  which  carry  the  paddle  shafts,  and  the  light  paddle  boxes 

*  1  had  not,  when  this  was  written,  seen  the  Indus  during  its  freshes. 
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are  of  wood.  The  engines  are  double,  of  60  horse  power>  oscillating ; 
they  consume  of  Burdwan  coal  about  10  pounds  per  horse  power  per 
hour,  and  carry  at  a  draft  of  30  inches,  about  450  maunds.  In 
the  steamer  there  is  a  large  cabin  abaft  the  boiler,  not  habitable 
by  Europeans  in  the  warm  weather;  but  very  comfortable  in  the 
cold.  Before  the  engines,  there  are  two  cabins  on  each  side,  8 
feet  by  5,  with  a  space  between  that  forms  a  mess  room.  There  is 
also  a  very  light  cabin  on  the  deck  of  |  inch  board  8  feet  by  10 ;  the 
engines  are  before  the  boiler ;  the  steamers  hav^  one  mast  and  top-mast, 
on  which  they  set  square  sails  when  the  wind  is  tsxt.  The  boat, 
(a  good  stout  cutter,)  is  always  towed  close  up  to  the  stem  of  the 
accommodation  boat.  The  anchors  are  4  and  5  cwt.,  besides  stream 
and  kedge  anchors,  grapnels,  &c.  They  are  well  furnished  with 
ground  tackle;  chain  cables  are  alone  used.  The  diameter  of  the 
paddle  wheel  is  16  feet,  the  breadth  6,  the  board  6  feet  long,  8  inches 
deep,  and  18  on  each  wheel :  they  are  preferred  of  fir,  and  are  2  inches 
thick.  The  centre  board,  when  the  vessel  has  her  coal  on  boflrd,  is 
3  inches  below  the  water  surface.  The  greatest  speed  of  the  steamer 
when  alone,  is  9  statute  miles  an  hour ;  with  the  accommodation  boat 
in  tow,  7  miles. 

^  The  contractors  have  their  coal  in  depdts  on  shore,  and  send  it  in 
boats  to  the  steamers  when  they  cannot  lay  along-side  the  bank.  Coal 
is  taken  by  weight,  and  one  hour  allowed  for  the  delivery  of  one 
hundred  maunds. 

^<In  the  bow  of  the  accommodation  boat  and  in  the  stem  of  the  steam- 
er, are  fixed  strong  posts  well  secured,  and  at  the  same  height  a  saddle 
is  bolted  on  each,  and  protected  by  an  iron  plate.  An  iron  hoop  6 
inches  deep  is  on  the  post  also  above  the  saddle,  in  contact  with  it ; 
a  beam  of  18  feet  long,  14  inches  broad,  and  5  inches  thick,  with 
jaws  at  each  end,  connects  the  boats  by  resting  with  its  two  ends 
on  the  saddles,  and  is  secured  round  the  posts  with  a  chain  with 
a  hook  and  lever,  so  as  by  letting  go  the  end  of  the  lever,-  to  detach  the 
chain  in  an  instant,  and  allow  the  boats  to  separate.  There  are  also 
hawsers  from  each  bow  of  the  acconunodation  boat  to  the  paddle  boxes 
of  the  steamer,  which  serve  to  guide  the  boats,  and  assist  the  steering ; 
the  following  boat  acting  as  a  powerful  rudder  to  the  preceding  one. 
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«  Progress  is  more  easy  and  safe  up  the  Ganges  daring  the  dry 
season.  There  is  little  danger  at  any  time  in  ascending  the  streams, 
but  much  in  coming  down ;  most  during  the  dry  season,  when  the 
channels  are  all  defined,  and  the  commanders  are  instructed  to  come 
with  great  caution,  dropping  through  the  difficult  reaches  with  the  head 
of  the  boats  up  the  stream.  They  are  instructed  to  consider  the  pre- 
servation of  the  boats  the  first  consideration;  speed  a  secondary  .one. 
In  the  dry  season,  the  voyage  downwards  frequently  occupies  sixteen 
or  seventeen  days ;  in  the  swell  five,  six,  seven^  and  ten ;  the  upward 
voyage  daring  the  greatest  strength  of  the  current  occupies  from  twen- 
ty-five to  thirty  days ;  at  other  times  nineteen  to  twenty-three,  and 
twenty- five  in  the  swell.  The  current  of  the  Ganges  is  seven  miles  in 
the  dry  season. 

<^  The  boats  in  the  swell  can  generally  evade  the  strength  of  the  cur- 
rent by  running  over,  or  on  the  edge  of  sands ;  in  the  dry  season  they 
must  generally  encounter  it  in  fall  force. 

^'  There  is  an  establishment  of  Pilots,  (native  fishermen.)  The  dis- 
tances vary  from  eighteen  to  twenty-six  miles,  through  which  they  are 
required  to  be  acquainted  with  the  channels ;  nevertheless,  a  boat  seldom 
makes  a  voyage  without  grounding,  and  the  principal  injury  the  boats 
sustain,  is  coming  in  contact ;  under  these  circumstances,  it  is  nearly 
confined  to  the  superstructure.  On  one  occasion  only  a  pair  of  boats 
suffered  under  water,  being  thrown  against  rocks  by  a  strong  eddy  when 
descending  under  steam;  each  boat  had  a  hole  forced  throngh  the 
bottom ;  they  were  easily  stopped,  the  injury  being  confined  to  the  por- 
tion of  metal  actually  in  contact  with  the  rock.  A  wooden  boat  would 
have  been  shattered  by  the  concussion. 

''  It  would  not  be  possible  to  construct  wooden  boats  to  retain  their 
form  as  the  light  draft  the  iron  boats  do ;  and  I  can  conceive  no  means 
of  improving  on  the  boats  we  have,  limited,  as  by  the  nature  of  the 
rivers  we  are,  to  length  and  draft  of  water.  I  believe,  that  for  the 
Ganges  above  Allahabad  it  will  be  in  my  power  to  fix  a  steam  boat 
not  to  draw  more  than  22  inches,  with  24  hours'  fuel,  the  economy  of 
weight  will  be  confined  to  the  superstructure,  the  iron  hull  being  the 
same  in  point  of  form  and  dimensions  as  those  now  plying,  the  metal 
a  little  higher."  (Signed)        James  H.  Johnston. 
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There  is  one  point  in  the  above  report,  where  I  conceive  a  different 
arrangement  must  be  made  upon  the  Indus  to  what  prevails  on  the 
Ganges.  Most  of  the  fuel  depdts  on  the  Indus  must  be  afloat.  If 
wood  firing  is  used,  there  is  no  alternative,  for  otherwise  the  time  lost 
taking  it  on  board  will  cancel  all  the  other  advantages  of  steam. 

The  banks  of  the  Ganges  are  high,  substantial,  and  compared  to  the 
banks  of  this  river — permanent.  Towns  overlook  the  river  ghauts,  or 
landing  places  are  constructed  on  the  banks,  and  the  steam  boat  at 
most  of  the  stations  has  only  to  shore  alongside  the  ghaut  and  receive 
her  fuel. 

It  is  very  different  with  the  Indus.  Towns  stand  within  two  miles  of 
the  river,  and  the  banks  are  ever  varying  their  outline.  I  would  there- 
fore recommend  that  large  manageable  flats  be  used  for  this  purpose,  and 
anchored  at  such  distances  apart  as  subsequent  experience  may  suggest ; 
their  draft  should  be  restricted  to  3  feet  6  inches,  and  each  should 
have  a  small  boat  attached,  by  which  means  the  crew  of  the  flat 
would  be  able  to  keep  the  floating  well  supplied  from  the  shore  store. 

I  am  further  of  opinion,  that  were  the  zohaMs  defective  steerage 
overcome,  steamers  built  upon  her  model  will  prove  efficient  boats. 


VIII Of  Fuel  for  Steam  Boats. 

The  jungle  on  the  banks  of  the  Indus  contains  the  following  trees: — 

1.  Mangrove. — Found  in  the  Delta,  is  plentiful,  and  burns  well. 
Though  it  attains  no  great  height,  it  has  sometimes  a  circumference 
of  1 2  feet. 

2.  Kundie. — Rarely  exceeds  9  feet  in  height,  and  is  founds  though 
not  confined  to  the  locality  under  the  Lukkee  mountains,  between  Chand- 
kote  and  Sehewan.  In  Lower  Sinde,  this  wood  is  scarce ;  but  twelve 
miles  south  of  Mittun,  on  the  west  bank  of  the  river,  is  an  extensive 
jangle,  in  which  this  is  the  most  common  tree  ;  the  hardness  of  its  fibre 
and  the  crookedness  of  its  grain,  make  it  in  great  request  among  the 
boat-builders. 

3.  Baun. — Little  of  this  wood  is  seen  below  Hyderabad;  but  between 
that  capital  and  Sehewan  the  tree  is  common.      As  a  fuel,  it  is  useless. 

4.  Jail  or  Pello, — This  tree  is  found  in  every  part  of  the  river's  course. 
Between  the  river  and  Desert,  two  descriptions  of  trees  prevail.  Tama- 
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risk  fringes  the  river,  Jail  or  Pelloo  the  desert ;  the  latter  as  a  fuel  is 
not  superior  to  Baun. 

5.  Tamarisk. — From  the  sea  to  Ralabagh,  this  wood  is  more  or  less 
plentiful;  almost  any  quantity  of  it  is  procurable ;  but  the  large  wood  is 
distant  from  one  to  twelve  miles  from  the  Indus,  and  considerable 
expence  and  delay  must  necessarily  be  incurred  iu  transporting  it  to  the 
river.     Tamarisk  is  the  common  firewood  of  this  country. 

6.  KurreeL — It  is  plentiful  in  Sinde  ;  but  makes  an  indifferent  fuel ; 
it  gives  out  volumes  of  smoke,  but  emits  no  flame.  This  wood  is  gene- 
rally crooked,  and  its  fibre  being  hard,  it  is  advantageously  used  for 
knees  of  boats,  and  wherever  curved  lines,  strength,  and  durability 
are  sought  to  be  combined. 

7.  Loohera, — Between  lake  Munchur  and  the  mountains,  grows 
a  tree  of  this  name,  of  a  dwarfish  size,  and  very  common  ;  as  a  fuel  it  is 
even  worse  than  the  last  described. 

8.  TaUee. — This  tree  is  not  common  on  the  banks  of  the  Indus,  and 
the  few  that  do  occur,  are  found  near  villages,  in  single  trees.  It 
attains  a  large  size,  and  is  much  in  request  amongst  the  boat-builders. 
It  burns  well ;  but  the  tree  is  too  valuable  to  be  cut  down  solely  for 
firewood. 

9.  JBabool  or  Stibber, — This  tree  is  plentiful  in  Sinde ;  but  becomes 
less  as  we  ascend  the  river.     It  makes  an  excellent  fuel. 

Shikarffahs  or  Hunting  Forests. — They  are  numerous  below  Sehe- 
wan ;  but  above  that  town,  they  are  not  found.  The  trees  they  contain 
are  mostly  Tamarisk  and  Babool.  These  forests  at  some  places  fringe  the 
river  for  three  and  four  miles ;  but  their  medium  width  seldom  exceeds 
one.  In  a  few  of  them  are  trees  of  a  large  size  ;  but  far  the  greater 
number  are  merely  extensive  thickets,  containing  saplings  of  sorts,  tall 
grass,  and  reeds,  the  spontaneous  offspring  of  a  rank  inundated  soil. 

In  December  1835,  I  made  several  experiments  with  the  Indus 
steamer  to  ascertain  the  relative  strength  of  wood  and  coal  fuel.  The 
result  was  as  follows : — Tamarisk,  when  newly  cut  down,  would  not 
generate  enough  steam  to  keep  the  engine,  though  working  only  one- 
half  power.  If  the  billets  were  large  and  thoroughly  dry,  it  answered 
the  purpose  better ;  though  I  consider  this  wood  at  best  but  a  very 
indifferent  fuel.  Mangrove  and  the  Babool  trees  are  much  superior  ; 
burning  equal  proportions^ of  the  two  last,  the  furnaces  were,  reple- 
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nished  once  in  seven  minutes :  with  coal,  (not  however  of  a  very  good 
qoality,)  every  fifteen.  Coal  has  thus  an  advantage  over  wood  fuel 
in  something  more  than  the  proportion  of  two  to  one,  and  when  the 
superior  performance  of  machinery  driven  by  the  former  is  taken  into 
adbount,  it  is  doubtful  which  is  the  more  economical  plan  to  navigate 
the  Indus,  with  coal  from  England,  or  the  jungle  now  growing  upon  its 
banks.*  The  question  resolves  itself  simply  into  one  of  expence,  for 
there  is  wood  enough  on  the  banks  of  the  Indus,  to  keep  two  or  more 
steamers  constantly  plying  for  years  to  come. 

On  this  subject,  Captain  Johnston,  the  Controller  of  Government 
Steam  Vessels,  has  made  several  experiments  with  steam  boats  on  the 
Ganges.  The  result  is  already  before  Government ;  but  having  obtained, 
through  the  kindness  of  that  officer,  a  copy  of  his  report,  the  nature  and 
value  of  its  contents  is  my  apology  for  introducing  it  here. 


Report  on  the  relative  vctlue  of  Wood  and  Coal,  by  Captain  Johnstony 
the  Controller  of  Government  Steam  Vessels. 

On  Friday  the  27th  instant,  I  ordered  the  steam  to  be  got  up  on 
board  the  Eocperiment  Flat,  and  ran  for  two  hours  on  the  ebb  tide  be- 
tween Fort  William  and  the  Reach  below  Budgebudge,  and  consumed 
nine  and  half  maunds  of  coal,  making  on  an  average  29  revolutions.  I 
then  returned  with  a  flood  tide,  and  in  two  hours  consumed  1 1^  maunds 
of  wood,  making  on  an  average  21  revolutions.  I  also  noted  the  time 
we  were  running  the  same  distances  under  coal  and  wood  steam  ;  the 
periods  were  90  minutes  with  coal,  and  112  with  wood;  great  care 
and  persevering  attention  were  required  in  the  stocking  with  wood 
to  keep  the  steam  up,  and  twice  the  engines  were  nearly  at  rest  from 
the  steam  failing.  Admitting  that  the  revolutions  of  the  wheel  on  the 
strokes  of  the  piston  in  the  cylinder  measure  the  steam  expanded  in 

any  given  time,  the  coal  would  have  supplied  the  cylinder  6960  times. 
The  wood,...         ...         ...         ...         5040 

Making  a  difference  of     ...         ...         1920 

^  Coal  has  been  discovered  on  both  banks  of  the  Indus;  the  locality  is  the  salt  range, 
in  the  parallel  of  32o  North,  deposits  extending  in  a  longitudinal  direction ;  but  not  in 
a  Nordi  and  South  one.  Ten  specimens  from  the  West  bank  procured  by  Captain 
Bumes  have  been  analized  by  Mr.  Prinsep,  and  four  of  them  pronounced  to  be  the 
purest  form  of  mineral  coal.  Those  forwarded  by  me,  and  discovered  on  the  East  bank, 
have  not  vet  been  examined. 
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measures,  which  at  42  per  minute,  would  have  required  46^  minutes 
longer  of  the  consumption  of  wood  to  have  completed,  which  at  the 
rate  of  11;^  maunds  in  240  minutes,  would  have  required  4^  maunds 
nearly,  which  added  to  11;^  would  make  15^  maunds  of  wood  to  pro- 
duce the  same  quantity  of  steam  as  9^  maunds  of  coal ;  but  it  has  beto 
seen,  that  owing  to  the  weakness  of  the  steam  provided  by  the  consump- 

22 

tion  of  wood  to  perform  the  same  distance,  required  ^^  or  one-sixth 
more  time  nearly,  a  detention  most  injurious  to  the  interest  of  Internal 
Steam  Navigation. 

30th,  October,  1837.  (Signed)        J.  H.Johnston,  Controller, 


IX. — Of  the  Inundation. 

Like  all  other  large  rivers,  the  Indus  is  subject  to  a  periodical  in- 
crease of  its  water ;  during  the  continuation  of  which,  it  inundates  a 
large  tract  of  country.  The  river  rises  in  March,  and  falls  in  September. 
From  Mittun  upwards,  I  have  delineated  the  flooded  district  upon 
the  chart ;  but  in  tracing  their  boundaries  between  that  district  and  the 
sea,  I  labour  under  the  disadvantage  of  having  to  draw  my  material 
as  much  from  hearsay  as  personal  observation. 

It  may  in  this  place  be  observed,  that  the  valley  of  the  Lower  Indus 
owes  its  crops  entirely  to  the  yearly  swell  of  its  river. 

The  soil  of  Sinde  is  naturally  poor,  producing  spontaneously  the  pro- 
ducts of  the  desert ;  but  save  within  the  belt  of  inundation,  neither  grain 
for  man  or  grass  for  cattle.  Even  here  grass  is  scanty  and  coarse ;  a 
turf  is  a  thing  unknown  on  the  banks  of  the  Indus,  and  the  Islands  in 
the  stream  below  Bukkur  are  nothing  more  than  naked  sand  banks.  Two 
consecutive  crops  exhaust  the  soil,  unless  manured.  The  natives  it  is 
true  liken  it  to  gold  ;  but  the  comparison  would  be  more  just  if  applied 
to  the  river,  the  cause  of  all  its  fertility.  On  the  banks  of  the  Upper 
Indus  the  soil  improves,  and  were  such  subject  not  irrelevant  to  this  re- 
port, I  might  proceed  to  adduce  the  proof  of  this  assertion,  and  to  in- 
vestigate the  cause  of  so  apparent  an  anomaly. 

In  some  respects,  the  annual  swelling  of  the  Indus  is  attended  with 
peculiar  phenomena.  One  year  the  country  on  its  right  bank  is  so 
deluged,  that  towns  and  villages,  though  protected  by  strong  dams. 
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are  threatened  with  inundation ;  while  on  the  opposite  side  of  the 
river,  there  may  be  found,  during  the  same  season,  a  difficulty  of 
irrigation.  In  thus  distributing  its  favour,  the  stream  exhibits  more 
of  constancy  than  caprice,  for  when  once  it  has  taken  to  either  of  the 
banks,  it  adheres  for  a  series  of  years  to  the  favoured  side.  Another 
circumstance  merits  notice.  The  Missisippi  when  in  flood,  as  we 
learn  from  Audubon,  the  talented  American  ornithologist,  inundates 
the  valley  to  a  large  extent ;  at  that  season  the  Squatter  and  a  Lumber 
river  canoe  pierce  the  thickest  depths  of  the  forest,  while  flat  boats 
of  great  burden,  and  steamers  of  noble  dimensions,  are  seen  moored 
to  stately  trees  overhanging  its  banks.  The  Ganges  in  the4ower  part 
of  its  course,  overflows  its  banks  in  a  similar  manner  to  the  Missisippi. 
Daring  the  S.  W.,  or  rainy  monsoon,  when  the  former  river  is  in  flood, 
the  whole  of  its  Sunderbunds,  or  Delta  lands  are,  according  to  Rennel, 
submerged.  With  the  Indus  it  is  difierent.  Inundation  here  is  more 
often  partial  than  general,  and  at  the  height  of  its  freshes,  the  Persian 
wheel  may  be  seen  watering  fields  on  the  verge  of  its  banks.  The 
Kurreef  and  Rubhee  (Autumn  and  Spring)  harvest  afibrds  the  most 
conclusive  evidence  in  this  case.  The  crops  of  the  first  are  produced 
from  an  irrigated,  and  those  of  the  latter  from  an  inundated,  soil ;  while 
the  weight  of  the  Kurrerf  harvest  is  to  that  of  the  Rubbee  nearly  as 
two  to  one. 

On  inspecting  the  accompanying  chart  of  the  Upper  Indus,  it  will 
be  seen  that  the  river  has  double  banks,  or  inner  and  outer  ones.  The 
first  of  these  is  as  changeable  as  the  navigable  channels  of  the 
Indus,  the  latter  as  permanent  as  the  river's  course ;  the  inner  banks 
from  its  bed  in  the  cold  season,  when  the  water  is  low  and  perma- 
nent, hem  in  the  floods  and  freshes  of  an  opposite  season.  The  follow- 
ing Table  will  further  illustrate  this  interesting  feature  of  the  Indus, 
though  I  believe  it  is  one  common  to  all  rivers  flowing  through  plains : — 

Outer  and  inner  Banks  of  the  Indus, 


PardUelof  La- 
titude. 


26**  28'  N. 
26'' 44' 
27^  18' 


Dry    season 
SurfaceWater. 


1466  yards. 
658     do 
850     do 


Width  of  the 
Dry  JkU, 


788  yards. 
1560  do 
3004  do 


Riveras  Bed. 

Surfou^  Water  in  the 

freshes. 


2244  yards. 
2218  do 
3854  do 
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The  double  banks  accompany  the  Indus  after  it  has  left  the  moun- 
tains at  Kalabagh  for  the  remainder  of  its  course.  Were  the  perma. 
nent  continuous,  the  inundation  would  be  restricted  to  narrow  and 
defined  limits ;  but  as  this  is  not  the  case,  I  will  endeavour  to  point 
where  this  barrier  is  broken  or  wanting. 
From  Attack  to  Kalabagh, — No  inundation. 

From  Kalabagh  to  Mittun. — It  may  be  generally  remarked,  that 
in  the  northern  part  of  the  Upper  Indus,  there  is  no  inundation,  while 
in  the  south,  or  lower  part  of  its  course,  the  flooded  districts  are  of  a 
considerable  extent,  as  a  reference  to  the  chart  will  shew. 

Mittun  to  Bukkur, — Neither  on  the  east  or  west  banks  of  this  division 
is  there  an  outer  bank,  and  the  consequence  is,  that  the  country  here 
is  largely  inundated.  In  the  Mozarry  districts,  the  floods  of  1837 
fell  twenty  miles  back  from  the  river ;  but  in  ordinary  seasons  twelve  is 
the  more  usual  measure  of  their  width.  On  the  opposite  bank,  the 
inundation  about  Subzalkote  reaches  to  the  edge  of  the  desert. 

Bukkur  to  Sehewan, — Though  the  permanent  banks  may  be  traced 
in  this  section,  their  outline  is  broken,  and  the  low  districts  behind 
them  overflowed  in  the  freshes.  South  of  Sehewan  inundation  of  the 
west  bank  is  general,  though  the  quantity  of  uncovered  land  exceeds 
that  submerged.  Chandkote,  the  most  valuable  province  in  Sinde,  is 
situated  here,  and  its  exuberant  crops  are  to  be  attributed  to  its 
great  command  of  water.  Upon  the  opposite  bank,  between  the  river 
and  the  desert,  is  a  strip  of  alluvium,  the  medial  width  of  which  is 
four  miles.  This  belt  marks  the  extent  of  the  flooded  districts; 
but  for  some  years  past,  there  has  been  scarce  any  inundation  upon 
this  side  of  the  river. 

Sehewan  to  efflux  of  Fulailee. — The  Tela  mountains  for  some 
distance  below  Sehewan  prevent  the  river  from  expending  in  a  wes- 
terly direction,  and  a  creeping  hilly  ridge  serves  the  same  purpose 
further  South.  On  this  side  of  the  river,  the  inundation  is  confined 
to  a  very  narrow  belt ;  on  the  opposite  side  the  desert  opposes  any 
outlet  to  the  East,  and  here,  though  the  inundated  belt  be  wider 
than  that  upon  the  West  bank,  its  breadth  cannot  be  estimated  at 
more  than  three  miles. 

Efflux  of  Fulailee  to  the  Sea. — The  Delta  of  the  Indus  may  be 
said  to  commence  from  the  efllux  of  Fulailee.     The  lower  portion 
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of  it  only  is  under  water,  and  the  inundation  here  as  in  the  upper 
course  of  the  river  is  partial;  the  submerged  part  is  a  belt  fringing 
the  sea,  measuring  in  width  about  twenty  miles.* 


X, — Fords  of  the  Indus. 

There  are  properly  speaking  no  fords  on  the  Indus  below  Attock, 
that  is,  there  is  no  spot  in  its  course  where  their  annual  occurrence  is 
80  certain  as  to  warrant  a  dependence  on  their  existence  in  any  subse- 
quent military  operations,  of  which  the  banks  of  this  river  may  become 
the  scene. 

But  that  the  Indus  is  at  times  fordable  is  certain,  and  in  the  course 
of  my  inquiries  on  the  subject,  I  have  met  with  many  individuals  who 
assured  me  of  having  done  it.  What  may  be  done  once,  may  be  per- 
formed a  second  time,  and  when  a  solitary  unassisted  Moohaud  can 
cross,  it  is  just  as  possible  that  a  regiment  of  infantry  may  follow.  A 
ford  open  to  a  foot  soldier,  would  prevent  no  difficulty  to  horse.  The 
practicability  of  fording  the  river  being  once  admitted,  becomes  a  subject 
of  importance,  and  viewing  it  in  this  light,  I  shall  devote  more  space 
than  I  otherwise  should  to  its  consideration. 

The  months  in  which  the  river  is  fordable,  are  December,  January, 
February,  and  March.  No  instance  is  on  record  of  its  having  been 
done  either  north  of  Mittun,  or  south  of  Hyderabad  in  Sinde.  The 
Indus  does  not  within  the  excluded  track  run  deeper  than  in  that  por- 
tion of  its  course  where  the  river  is  known  to  be  fordable ;  but  being 
less  frequented  by  the  boatmen,  its  capabilities  are  not  so  generally 
known. 

The  fords  are  discovered  by  the  annual  fleet  of  grain  boats,  which 
descend  in  the  cold  weather  from  the  Upper  Provinces  to  Lower  Sinde. 
Some  boats  in  this  fleet  are  of  so  large  a  draft,  that  their  safe  naviga- 
tion calls  for  the  most  minute  survey  of  the  river's  channels,  and  it  is 
whilst  so  employed  that  the  boatmen  sometimes  find  they  have  crossed, 
almost  unknown  to  themselves,  from  one  bank  of  the  river  to  the  oppo- 
site, without  once  having  had  to  swim. 

*  These  observations  on  the  inundation  of  the  Indus  south  of  Mittun  are  given  with 
much  deference,  as  I  have  not  had  proper  opportunity  of  inquiry.  This  does  not 
apply  to  any  remarks  on  this  subject  above  Mittun. 
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Dnring  the  dry  (eason  of  1836-37,  I  had  frequent  intimatiou  of  fords ; 
but  waB  Dot  fortanate  enough  personally  to  discover  one,  for  it  bo  hap- 
pened, that  by  the  time  I  had  got  to  the  spot,  they  bad  always  disap- 
peared. The  followiug  sketch  ia  taken  from  a.  trust-worthy  person,  whom 
I  had  sent  to  report  on  a  suspected  locality  : — 

Ford  in  the  neighbourhood  of  Hala, 


The  centre  channel  is  here  the  continuous  one  -,  that  on  the  east  side 
was  however  the  deepest,  and  discharged  the  most  water ;  bat  its  mouths 
were  closed  up  by  shoals.  Forty-two  boats  were  lying  above  the  ford, 
wuting  for  the  channel  to  open ;  this  was  on  the  27th  February.  The 
dotted  line  shews  the  ford.  On  this  subject  I  am  glad  to  have  the 
testimony  of  Dr.  Gordon,  the  officer  who  went  from  Loodiana  to  Bom- 
bay with  the  Mahar^ah's  (Runjeet  Sing)  mercantile  speculation.  He  tells 
me,  that  some  distance  north  of  Hyderabad,  he  came  upon  a  shoal 
stretching  completely  across  the  river,  wheu  many  grain  boats  unable  to 
pass  over  it,  were  lightening  their  draft  by  transporting  a  portion  of 
their  cargo  into  smaller  boats.  Dr.  Gordon  finding  more  water  above 
the  shoal  than  the  boats  in  his  charge  drew,  held  on  his  course. 

The  custom  of  bridging  the  Indus  by  boats  at  Attock,  has  prevailed 
since  the  days  of  the  Greek  invasion,  and  it  appears  to  me,  that  the 
same  might  be  used  with  equal  success  to  cross  an  army  much  lower 
down  the  river. 

The  place  most  adapted  for  this  purpose,  whether  viewed  merely 
with  reference  to  the  river  itself,  or  to  the  Afghan  Passes  that  lead 
down  upon  it,  and  which  have  not  be  unaptly  termed  the  gates  of 
Khorassan,  is  Bukkur  fort.       Here  we  have  a  permanent  channel,  both 
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banks  of  the  river  being  faced  with  hard  flint  hillocks,  while  in  the 
middle  of  the  stream  are  some  islets  of  the  same  material,  on  one  of 
which  is  the  ford,  and  contiguoas  to  it,  or  rather  adjoining  it,  another, 
containing  the  tomb  .of  Peer  Khaja  Khizr.  At  no  other  spot  below  the 
mountains,  does  the  Indus  present  similar  facilities  for  bridging.  The 
channel  here  is  as  follows : — 

Above  the  fortress  the  river  widens  to 1244  yards. 


In  a  line  with  the  fort  it  is  less,  say 1000  do. 

The    channel  between  the  fort  and  the  -  west  

bank  of  the  river,  is  by  measurement 98  do. 

Ditto  ditto  on  the  opposite  side  of  the  fortress, 

estimated    400  do. 

Width  of  fortress  and  Isle  of  Khaja  Khizr, 602  do. 


1000    do. 
Depth  of  the  Channels. 

West  Channel  98  yards  measurement*      |k^^^   ^^^^  Channel  400  yards  ^  estimated 
Coirent  f .9  knots.  ^P^'^f      Current  3.7  knots. 

5,6,7,9,1«,I5,9,S  feet.  ^      S>r,7,9,9,9,12,12,l3,15,18,30,«4,12ft. 


A  spit  projects  from  the  north-west  end  of  the  fiyrtress,  and  extends 
to  within  fifty  yards  of  the  west  bank.  In  this  gut  the  current  is  four 
knots  an  hour,  the  depths  were  6  6TT  6666S  S  feet ;  at  the  time  these 
measurements  were  made,  the  river  had  12  feet  more  to  rise.  In  fact  it 
was  when  at  its  lowest  level. 

Last  June  I  had  an  opportunity  of  examining  this  bridge  of  boats  at 

Attock,  it  contained  thirty-six  boats,  and  the  river,  when  they  were 

moored,  had  a  width  of  640  feet,  its  depth  by  measurement  taken  the 

preceding  year  was  10  fathoms,  and  the  current  about  6  knots  an  hour. 

By   comparing  this  account  of  the  Attock  bridge,  with  the  details 

of  the  river  at  Bukkur,  it  is  evident  that  circumstances  are  greatly  in 

favour  of  the  former ;  but  surely,  if  a  few  untutored  boatmen  .succeed 

80  well  at  one  place,  we  ought  not  to  despair  of  our  success  at  Bukkur. 

Sz 
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The  chief,  in  fact  the  only  difBculty  is,  mooring  the  boats,  and  to 
effect  this,  the  Seiks  use  an  anchor  of  a  form  the  very  worst  that  could 
be  imagined,  and  which  has  no  other  recommendation  than  its  an- 
tiquity, and  perhaps  the  ease  with  which  it  can  be  dropped  from  the 
boats.  The  figure  is  pyramidical,  a  skeleton  of  wood  filled  with  stones. 
These  uncouth  things,  when  once  let  go,  cannot  be  recovered,  and 
as  the  strength  of  the  bridge  is  not  proof  against  that  of  the  current 
in  June,  July,  August,  and  September,  a  new  set  has  to  be  made  as 
often  as  the  bridge  is  required  to  be  constructed.  Now  were  a  line  of 
mooring  anchors  once  laid  down  in  place  of  these  wooden  baskets,  and 
beyond  chain  bridles  attached  to  them,  a  bridge  of  boats  could  be  put 
together  in  about  as  many  hours,  as  days  and  weeks  are  now  consume 
in  preparations. 

The  number  of  boats  required  to  form  a  bridge,  would  be  built 
of  a  form  the  best  that  science  could  propose,  and  always  kept  in 
a  state  of  readiness  to  haul  out  to  their  several  berths,  numbered 
as  the  buoys  would  be,  1,  2,  3,  &c.  A  bridge  so  formed,  would  be 
a  very  solid  construction,  and  able  to  brave,  under  proper  superin- 
tendence, the  strongest  freshes  in  the  Indus,  whether  abreast  of 
Attock  or  under  the  fort  at  Bukkur.  Should  it  become  necessary 
to  destroy  it,  one  end  df  the  bridle  chain  has  only  to  be  slipped 
and  the  mooring  anchors  are  useless  to  an  enemy.  But  little  weight 
is  due  to  the  opinion  of  men,  who  not  conversant  with  military  affairs, 
cannot  be  expected  to  have  clear  ideas  on  such  a  subject.  But  still 
I  venture  to  hold'  the  opinion,  that  bridging  the  Indus  at  Bukkur, 
is  a  practicable  question.* 

The  difficulty  would  be  to  moor  boats  in  the  eastern  channel ;  but 
this  once  accomplished,  the  bridge  might  be  made  permanent,  as  the 
small  western  channel  might  serve  for  the  navigation  of  the  river. 


XI. — Cfa  Site  for  a  Fair, 
While  Government  has  it  in  contemplation  to  establish  an  entre- 
p6t  for  trade  on  the  banks  of  the  Indus,  it  will  not  be  irrelative 

*  I  need  not  observe  that  this  was  written  before  Capt.  Thompson  (Bengal  Engi- 
neers) threw  his  noble  bridge  across  the  river,  by  which  the  British  army  crossed  in 
1838,  with  their  baggage  and  battering  train.  ^Tt 
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to  the  salgeci  of  this  report,  briefly  to  say  a  few  words  on  the  locality 
of  those  towns  where  the  mart  is  likely  to  be  fixed. 

This  question  will  perhaps  be  ultimately  decided  more  by  the 
existing  foreign  relations  of  the  different  towns,  at  the  time  when 
this  selection  is  made,  than  with  reference  to  their  geographical  posi- 
tion, or  their  local  site.  Shikarpoor  has  hitherto  been  excluded  from 
the  list  of  places  best  adapted,  to  answer  the  purpose  of  Government  * 
bat  in  the  turn  which  current  events  may  give  to  the  political  relatione 
of  Afghanistan,  that  town  may  yet  become  one  of  the  entrepdts  for 
the  trade  of  Central  Asia.* 

Shikarpoor  is  not  destitute  of  collateral  advantages.  The  large  money 
transactions  of  its  bankers;  the  extent  and  skilfully  organized 
agency  which  they  have  diffused,  are  known  to  all  interested  in  these 
matters ;  though  the  advantages  of  such  an  establishment  can  be  duly 
appreciated  by  merchants  themselves.  With  steamers  upon  the  Indus, 
the  proximity  of  the  town  to  fiombay,  the  market  for  Europe  goods  is 
favourable  to  its  site  as  a  mart ;  and  were  Bukkur  fort  in  our  posses- 
sionsy  the  British  flag  upon  that  fortress  would  win  confidence  by 
guaranteeing  security. 

The  Zeearai  of  Khaja  Khizr,  a  peer^  alike  worshipped  by  Maho- 
medan  and  Hindoo,  adjoins  the  fort  of  Bukkur,  and  on  the  anniver<- 
sary  of  a  certain  day  in  April,  multitudes  of  both  creeds  flock  to  this 
shrine.  Opposite,  in  the  town  of  Roree,  is  a  place  of  pilgrimage  of  still 
greater  sanctity ;  for  here,  say  the  faithful,  is  preserved  a  lock  of  the 
prophet's  hair. 

The  distance  of  Shikarpoor  from  the  river,  operates  unfavorably 
to  its  becoming  a  commercial  mart ;  it  lies  eighteen  koss  inland  of  its 
port  of  Shukur.  From  May  to  September  inclusive,  boats  can  come 
up  to  the  town  by  means  of  a  fine  canal,  called  the  Sinde,  and  were 
this  work  deepened  and  connected  with  the  Larkhana  canal  or  the 
Noroab  canal  of  the  Indus,  we  should  have  an  inland  navigation 
throughout  the  year,  between  Sehewan  and  Shikarpoor.  It  would 
traverse  the  richest  portion  of  the  Sindian  territories,  and  evade 
an  intricate  passage  of  100  coss  upon  the  main  river.  So  ad- 
mirably is   the    country    adapted    for  this  means  of  transit,    that 

*  It  is  a  proof  of  Lieat.  Wood's  judgment  and  sagacity,  that  bis  supp(»ition  is  now 
in  coune  of  fulfilment.  ££% 


.M       I 
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throughout  the  entire  line,  not  a  single  loch  is  necessary,  save  for 
occasionally  cleaning  the  canal.  The  returns  would  be  great,  and  the 
outlay  very  moderate  compared  to  that  of  similar  work  in  countries 
where  natural  obstacles  have  to  be  surmounted,  and  labour  is  a  more 
valuable  commodity  than  in  Sinde. 

The  country  around  Shikarpoor  is  subject  to  inundation ;  but  west 
of  the  town,  and  contiguous  to  the  suburbs,  is  a  dry  plain,  where 
buildings  to  any  extent  could  be  erected. 

I  do  not  believe  there  is  a  healthy  spot  on  the  banks  of  the  Indus  ; 
in  this  respect  there  is  little  choice ;  some  towns  have  ailments  peculiar 
to  themselves  ;  but  from  the  day  the  river  begins  to  fall  in  September 
to  the  end  of  November,  asthma  and  fever  are  common,  from  the 
mountains  at  Kalabagh  to  the  sea. 

Bukkur  fort  and  Roree  are  built  upon  hillocks  of  flint,  which  though 
not  high,  render  both  these  places  more  healthy  than  towns  in  the 
plains.  The  first  is  a  fortified  islet  amid  channel,  and  Roree  overhangs  the 
left  bank  of  the  river,  with  a  depth  of  four  fathoms  water  under  the 
walls.  As  a  depdt  for  military  purposes  or  an  entrepSt  for  commerce, 
much  could  be  written  in  favour  of  both  these  places. 

Mittun. — The.  geographical  position  of  Mittun  is  superior  to  that  of 
any  town  upon  the  Indus.  In  addition  tO  commanding  of  both  the 
Indus  and  Punjaub  streams,  it  stands  midway  between  the  gates  (as  the 
natives  term  them)  of  Khorassan,  namely,  the  passes  of  Bolan  and  Sakhi 
Surwar,  while  immediately  behind  it  are  the  entrances  of  the  former 
pass  by  the  auxiliary  routes  of  Assui  and  Hunnund.  The  town  is  built 
upon  a  small  artificial  mound,  and  when  the  freshes  are  in  the  river  it 
is  surrounded  on  three  sides  by  water ;  it  is  two  miles  distant  from  the 
Indus,  but  from  the  middle  of  June  to  the  22d  of  September, 
boats  can  discharge  or  take  in  cargo  inunediatly  under  the  town,  by 
means  of  a  fine  natural  water-course,  navigable  down  the  Bangalah  and 
Omerkote.  South  of  Mittun,  is  a  dry  plain  that  fringes  the  above  nullah  ; 
and  should  this  town  be  preferred  for  the  site  of  a  fair,*  it  is  on  the 
bank  of  this  stream  that  booths  and  other  buildings  should  be  erected. 
During  the  inundated  months,  camels  cannot  travel  north  or  west  of 
Mittun.  The  inhabitants  prefer  well-water  to  that  of  the  Indus.    When 


*  Since  selected  for  the  purpose. 


n 


1841.3  Wood's  Report  on  the  River  Indus.  553 

the  river  has  been  falling  for  four  or  five  successive  days,  to  drink  the  nul 
lah  water  is  almost  certain  to  bring  on  an  attack  of  illness ;  this  the  na- 
tives attribute,  and  I  think  very  properly,  to  the  vegetable  matter  which 
most  be  brought  into  the  water- course,  by  the  drainings  of  the  inunda- 
ted districts.  Mittun,  and  the  village  of  Chatchur  upon  the  opposite 
bank  can,  taken  together,  supply  forty  boats  of  from  one  hundred  maunds 
burden  to  one  thousand. 

I  ought  before  to  have  said  that  cutaneous  eruptions  trouble  the 
inhabitants  of  Mittun  ;  the  sores  frequently  become  ulcered,  but  though 
difficult  to  heal,  the  disease  does  not  appear  to  affect  the  general 
health. 

Dera  Ghazee  Khan. — This  town  has  been  more  than  once  en- 
dangered by  the  inundation  when  Nawab  Jubber  Khan,  the  brother 
of  Dost  Mahomed  Khan  of  Cabool,  was  governor  of  the  province ;  a  wall 
that  surrounded  the  town  had  to  be  thrown  down  to  keep  the  water 
out,  nor  is  there  within  a  circle  of  many  miles  a  spot  exempt  from  its 
effects.  Dera  Ghazee  Khan  is  situated  about  four  miles  from  the 
river ;  but  in  the  swell,  like  most  of  the  other  towns  upon  the  Indus, 
it  has  a  large  navigable  canal,  by  which  it  may  be  approached  by  boats 
for  some  months.  Dera  Ghazee  Khan  has,  however,  advantages  that 
it  will  be  difficult  to  set  aside ;  the  town  lies  at  the  foot  of  a  pass  in  the 
Soliman  mountians,  that  leads  both  to  Cabool  and  Candahar,  while  it  is 
equally  central  with  respect  to  the  Indian  routes.  It  is  the  largest 
town  opon  the  Indus,  and  even  under  the  Sikh  rule,  it  wears  an  appear- 
ance of  increasing  prosperity.  Its  merchants,  though  they  do  not  specu- 
late largely,  have  an  extensive  agency,  and  a  considerable  command 
of  money.  The  country  around  yields  heavy  crops  of  grain,  and  the 
staples  of  cotton  and  indigo,  while  its  home  manufactures  of  silken 
stuffs,  such  as  gool  buddens,  timorees,  &c.  is  only  equalled  by  the 
manufeusturing  marts  of  fihawulpoor  and  Moultan.  When  to  the 
above  recommendations  are  added,  the  fairs  at  Peer  Adul  and  Sakhi 
Surwar,  I  believe  that  every  thing  considered,  Dera  Ghazee  Khan, 
or  rather  some  spot  in  its  vicinity,  will  at  once  be  considered  the  most 
eligible  place  to  lay  the  foundation-stone  of  an  Indian  St.  Macrera. 
By  a  reference  to  the  map  it  will  be  seen,  that  Sakhi  Surwar  and  Peer 
Adul,  are  towns  in  the  district  of  Dera  Ghazee  Khan ;  at  each  of  these 
places,  a  lai^e  MeUiy  or  fair,  is  annually  kept ;  that  of  Sakhi  Surwar 
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occurs  in  the  Indian  month  Visukh,  answering  to  our  March.  It  is 
held  in  honoor  of  the  peer^  afer  whom  the  place  is  named;  the 
fair  lasts  five  days,  and  pilgrims  from  India's  furthest  shores  come  to 
prostrate  themselves  at  the  tomb  of  Sakhi  Surwar.  Few  come  firom 
the  countries  west  of  the  Suliman  range ;  and  the  followers  of  Brama 
out-number  those  of  Mahomed ;  the  aggregate  of  both  cannot  be  much 
under  100,000  souls.  Though  commerce  is  not  neglected,  there  is 
but  little  business  done. 

A  Khorassan  or  Afghan  horse-dealer  may  now  and  then  exchange 
an  animal  of  his  stud  for  the  productions  of  India,  or  the  manu&ctore 
of  Europe ;  but  this  Mela  is  essentially  an  assemblage  for  devotional 
and  pleasurable  purposes ;  but  with  such  a  material,  and  the  example 
of  the  holy  Mecca,  it  is  easy  to  fortel  that  (when  the  fair  is  establish- 
ed,) many  individuals  in  this  annual  concourse  of  devotees  will  become 
as  enterprizing  merchants  as  they  are  now  zealous  and  bigotted 
fakeers.  Sakhi  Surwar  is  twenty-four  koss  nearly  direct  west,  of 
Deera  Ghazee  Khan ;  it  is  a  considerable  town  situated  in  the  mouth 
of  the  pass*  Firewood  is  abundant,  and  a  mountain  rivulet  supplies 
the  town  with  water.  At  Peer  Adul  Zeearat,  seven  koss  in  a  N.  W. 
direction  from  Dera  Ghazee  Khan,  a  fair  is  held  in  February,  similar 
to  that  of  Sakhi  Surwar. 

Dera  Ismail  Khan  is  never  inundated  from  the  river,  but  is  yearly 
flooded  by  mountain  torrents.     The  present  town  lies  about  a  OEiile 
back  from  the  river,  and  was  built  about  eight  years  ago,  when  the 
old  Dera  was  washed  into  the  Indus.  Dera  Ismail  Khan  is  well  planned, 
and  when  its  skeleton  streets  are  filled  with  occupants,  they,  for  width 
and  cleanness,  will  match  with  those  of  most  eastern  towns.     The 
houses  are  of  mud  or  sun-dried  brick,  terrace  roofed,  and  rise  from 
a  ground  platform  of  from  one  to  two  feet  high.    Few  are  of  more 
than  one  story.     When  I  passed  through  it  in  the  middle  of  summer, 
the  bazar  was  well  firequented ;  but  in  the  winter  months  it  is  much  more 
thronged.      The  town  is  a  sort  of  nucleus  or  rallying  point  for  those 
pastoral  tribes  of  Affghanistan,  who  prefer  a  clement  winter  in  the 
valley  of  the  Indus,  to  the  security  of  that  which  characterizes  that  of 
the  mountain  dLstricts  of  their  own  land.    Carriage  is  thus  almost 
unlimited,  as  some  of  the  tribes  rear  camels  for  no  other  purpose  than  to 
put  them  out  to  hire.  The  Lohanas^  who  from  before  the  time  of  Baber 
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haye  been  the  great  carriers  and  traffickers  of  these  countries,  still 
frequent  Dera  Ismail  Khan.  The  transit  trade  of  India  and  Aff- 
ghanistan  is  already  fixed  here,  and  if  the  routes  radiating  from  the 
town  are  considered  merely  in  reference  to  Cabool,  then  is  Dera 
Ismail  Khan  better  situated  for  a  commercial  mart  than  towns  lower 
down  the  river. 

These  are  all  the  places  that  present  themselves  as  eligible  spots 
for  the  establishment  of  commercial  depdts  west  of  the  Indus ;  but 
should  it  ever  become  an  object  to  Government  to  have  the  mart 
within  their  own  frontier,  then  Leia,  upon  the  Indian  bank  of  the 
river,  lying  between  the  two  Deras,  is  its  proper  site. 

But  to  give  full  effect  to  these  fairs,  it  is  desirable  that  two  be 
established,  one  for  the  lower  Indus  and  one  for  the  upper ;  the  latter 
will  supply,  besides  the  markets  of  Afghanistan,  those  of  Central  Asia 
,  beyond  the  Parapamisan  chain.  The  other,  by  the  roads  of  ELandahar* 
and  Kelat,*  will  draw  from  Beloochistan,  the  districts  around  Herat, 
and  the  southern  provinces  of  Persia,  their  staples  of  wool,  assafoetida, 
and  madder ;  while  in  return,  it  can  supply  the  whole  of  this  extensive 
region  with  the  growth  of  India  and  manufactures  of  the  British  Isles, 
at  a  cheaper  rate  than  can  be  done  by  any  other  route.  Thus,  should  a 
general  war  in  Europe  exclude  England  from  the  Black  Sea,  an  outlet 
equally  good  for  the  staples  of  her  trade  is  offered  by  the  Indus,  with 
an  enirepSi  at  Bukkur  and  another  in  the  Derajat. 


XII. — Indiis  and  Punjaub  Rivers. 

Travelling  over  the  Punjab,  in  a  westerly  direction,  when  its  rivers 
are  in  flood  a  little  above  the  parallel  of  Kalabagh,  no  less  than  five 
streams  are  crossed,  each  occupying  a  larger  bed,  and  seeming  to  the 
eye,  a  more  important  river  than  the  Indus. 

The  Punjab  rivers,  as  are  well  known,  fall  into  the  Indus  in  one 
stream,  and  if  we  call  our  attention  to  the  confluence  of  the  united 
volume  with  the  latter,  the  result  is  strikingly  at  variance  with  ap- 
pearances and  pre-formed  opinions. 

*  The  port  of  Sommeeanee  seems  by  recent  accounts  to  be  most  favoured  by  impor- 
ters, and  I  understand  that  merchants  are  only  awaiting  the  pacification  of  the  country, 
to  commence  carrying  thence,  via  Biela  and  Kelat  iTi 
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About  the  middle  of  May»  I  examined  both  when  the  relative  size  of 
the  Indus  and  its  Indian  feeds  stood  as  follows-: — 


IndtMf  or  Sinde, 
Width  608  yards,  max.  current 
4.8  knots,  |.i. 1.1.1. l.^.l^.l^lf. 
2.2.2^.2^.212^.2^.2^.2^.  2.  2^2. 
l^.l.f.^..^  fathoms.  Discharge 
per  second  91.719  cubic  feet. 


Chenaubf  or  Punjaub. 
Width  1766  yards,  current  1.8 
knots,  2^.2.2.111^11. 1^.2.1^2^.1. 
1^.1^.11.2.2.2^.2.11.2.2.^.2.11.2. 

^^^^^M^  fathoms.  Dis- 
charge per  second  68.955  cubic 
feet. 


Here  the  principal  cause  of  the  disproportionate  size  of  the  Indus 
is  the  early  commencement  of  its  freshes.  Indebted  for  its  periodical 
rise  principally,  if  not  solely,  to  snow-clad  mountains,  an  increase  is 
first  perceived  in  its  stream  when  the  sun  comes  into  our  northern 
latitudes  at  the  vernal  equinox  in  March ;  but  the  Punjaub  rivers  de- 
pending upon  theirs  upon  another  and  less  constant  source,  namely,  the 
rainy  season  of  Hindostan,  have  their  freshes  later.  At  the  time  of  my 
examination  in  May,  the  Sutlej,'  the  most  eastern  of  the  Punjab  rivers, 
was  at  its  lowest  level ;  while  the  Jalum,  the  most  western  of  the  five 
rivers,  and  the  one  which  has  its  source  nearest  to  that  of  the  Indus, 
had  already  shewn  signs  of  rising ;  from  which  I  am  inclined  to  think, 
that  measurements  made  in  July  would  give,  if  not  an  entirely  difierent, 
a  less  disproportionate  result  in  the  amount  of  water  discharged  by  the 
Indus  and  its  Punjaub  auxiliaries. 

'But  that  the  Indus  is  a  superior  river  to  the  Punjaub,  seems  very 
clear ;  and  amongst  the  collateral  proofs  of  this  which  may  be  urged, 
is  the  direct  nature  of  its  course,  compared  with  those  of  the  Punjaub 
streams.  AJso  the  dread  in  which  the  river  is  viewed  by  the  Mohanasj 
who,  were  the  choice  left  to  themselves,  would  prefer  dragging  their 
boats  twenty  coss  up  the  Chenaub,  to  half  that  distance  upon  the  Sinde. 

Another  circumstance  connected  with  these  two  rivers  is  worthy 
of  notice ;  in  the  Doab,  or  country  lying  between  them,  all  canals  are 
cut  from  the  Sinde,  in  the  month  of  July,  when  both  rivers  are  in  the 
flood,  the  surplus  water  of  the  Sinde  pours  down  into  the  Chenaub, 
proving  that  though  their  beds  for  a  distance  of  sixty  miles  are  not 
more  than  ten  miles  asunder,  yet  that  in  their  relative  level,  there  is  a 
considerable  difierence. 
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It  appears  to  me,  that  Captain  Burnes  must  have  erred  in  giving 
80  lai^e  a  fall  as  twelve  inches  a  mile  to  the  Punjaub  streams,  and  but 
half  that  quantity  to  the  Indus.  In  the  dry  weather,  the  latter  river  has 
most  decidedly  a  much  stronger  current,  than  any  of  these  streams, 
and  even  in  the  freshes,  their  current  as  far  as  I  have  been  able  to 
observe  the  Punjaub  rivers,  is  not  so  strong  as  that  of  the  Indus.  On 
the  27th  of  June  this  year,  the  current  of  the  Roree  at  Lahore  was 
not  more  than  three  knots  an  hour,  and  neither  that  of  the  Jalum 
or  Chenaub  exceed  four. 


XIII. — Concluding  Remarks. 

It  has  been  matter  of  regret,  that  so  noble  a  river  as  the  Indus, 
should  have  no  port  accessible  to  vessels  of  burden. 

The  disappointment  is,  however,  more  imaginary  than  real.  If  in- 
deed the  merchant  is  necessitated  to  employ  ships  of  4  and  500  tons 
burden,  such  a  class  of  vessels  cannot  enter  the  river,  and  he  must 
land  his  goods  at  Curachee,  the  only  port  in  Sinde  open  to  vessels  of 

this  description ;  but  if,  on  the  contrary,  he  prefer  water  carriage  to  land 

« 

portage,  why  not  avail  himself  of  tonnage  ?  In  the  fair  season,  hundreds 
of  boats  frequent  the  mouths  of  the  Indus ;  they  are  the  common  coast- 
ing vessels  of  Cutch,  and  none  of  them  exceed,  when  laden,  a  draft  of  nine 
feet.  The  average  draft  is  six  and  seven.  I  believe  that  the  principal 
mouth,  namely,  one  that  discharges  the  greatest  body  of  water,  will 
even  be  found  the  least  navigable,  and  that  the  port  of  the  Indus, 
though  it  may  fluctuate  between  the  Luckput  creek  and  Curachee,  will 
always  be  situated  in  a  secondary  branch,  discharging  little  or  no  fresh 
water,  but  connected  with  the  main  stream  by  a  creek  or  navigable 
channel,  open  only  to  the  flat  boats  of  the  river.  But  even  admitting 
that  a  vessel  drawing  seven  feet  water  could  get  upon  the  main  trunk, 
nothing  would  be  gained,  as  no  other  description  of  vessel  but  the  light 
drafted  steamer  already  noticed,  will  be  found  to  answer  upon  the 
Indus,  and  such  vessels  will  be  able  also  to  keep  up  the  communication 
between  the  sea-going  craft  and  the  main  river.  If  then  a  portage  is  thus 
shewn  to  be  unnecessary  merely  to  give  free  access  to  the  river,  it  is 
equally  useless  by  way  of  avoiding  the  difliculties  of  navigation  in  any 

4  a 
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particnlar  part  of  its  coarse.  In  my  former  report,  I  did  indeed  advocate 
the  plan,  bat  I  did  so  then  from  hearsay.  Now  I  give  the  result 
of  my  own  observation.  The  navigation  of  the  Delta  is  certainly 
intricate ;  but  the  difficulties  are  not  so  insurmountable  to  render  a 
portage  desirable,  nor  does  the  river  improve  so  much  above  it,  as  I 
was  at  the  time  given  to  understand. 

In  one  respect,  the  authorities  on  the  river  have  it  in  their  power  to 
confer  a  considerable  boon  on  the  navigation  of  the  Lower  Indus.  The 
only  obstacle  in  the  river,  from  which  danger  is  to  be  apprehended,  and 
which  no  attention  can  effectually  guard  against,  is  sunken  trees.  Now 
the  river  brings  down  none  of  these  from  the  mountains.  All  come 
from  the  shikargahy  or  hunting  preserves  of  the  Sinde  Ameers.  The 
supply  might  be  cut  off  without  material  injury  to  these  forests,  or 
interfering  with  their  Highnesses'  amusements.  Let  the  Ameers  but 
give  an  order,  that  between  the  shikargah  and  the  river,  a  clear  belt  of 
twelve  yards  wide  be  left,  and  in  a  few  weeks  their  numerous  foresters 
will  have  cut  down  a  twelve  months'  fuel  for  our  steamers,  and  insure 
a  path  for  the  trackers. 

As  these  forests  do  not  extend  north  of  Sehewan,  the  operation 
would  not  require  to  be  carried  above  that  town,  the  jungle  wood  there 
being  too  small  to  affect  the  channels  of  the  river. 


1841.] 
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TABLE    No.  I. 


Comparison  of  Chronometers, 


ChroDometers. 

Differences. 

Date. 

No.  256. 

No.  257. 

Ist. 

2nd. 

1836. 

Dec.    27th 

4  18  00 

4  31  05 

13     "05 

2  0 

28th 

4  13  30 

4  26  37 

13     "07 

20 

29th 

4  26  50 

4  39  58-5 

13  "08-5 

J -5 

30th 

4   11   15 

4  24  25-5 

13     10-5 

2  0 

l837. 

Jan.       1st 

4   12  35 

4  25  49 

13     14 

1-7 

2nd 

4  36  05 

4  49  21 

13     16 

2  0 

10th 

4  45  35 

4  58  06-5 

13     31-5 

1-9 

11th 

4  42  35 

4  56  08-5 

13     33-5 

2  0 

12th 

4  48  20 

5  01  55-5 

13     35-5 

20 

Feb.     15th 

11  51   35 

12  06  23  5 

14     48-5 

2  0 

20th 

11    18  30 

11  34  31-0 

15     010 

2-5 

26th 

10  49  15 

11  04  28-5 

15     13-5 

21 

March.  Ist 

10  48  00 

11  03  19 

15     19 

1-8 

5th 

11  09  50 

11   25  16 

15     260 

1-9 

9th 

4  38  00 

4  53  32-5 

15     32-5 

1-8 

April     9th 

4   18  30 

4  34  59 

16     29 

0 

14th 

4  02  21-5 

4  19  00 

16     38-5 

1-9 

17th 

4  24   14-5 

4  41  00 

16     45-5 

2-3 

18th 

4  00  12 

4  17  00 

16     48 

25 

19th 

3  49   10 

4  06  00 

16     50 

2  0 

20th 

3  54  37-5 

4  11  30 

16     52-5 

2-5 

27th 

3  34  49 

3  52  00 

17     11-0 

2-6 

29th 

4  00  14 

4  17  30 

17     16 

2-5 

May    19th 

3  35  56 

3  54  00 

18     04 

2-4 

20th 

2  51  53-5 

3  10  00 

18     06-5 

25 

1838. 

July     16th 

9  59  00 

5  47  07-5 

4  11  52-5 

3-5 

17th 

8  03  00 

3  51  05 

4   11  55 

2-5 

18th 

9  56  58 

5  45  00 

4  11  58 

3-0 

19th 

9  43  00 

5  30  59 

4  12  01 

3  0 

20th 

7  43  00 

I     3  30  56 

4  12  04 

3  0 
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TABLE   No.  2. 

From  Mittun  to  Dera  Ghazee  Khan.  The  Time-keepers  were  exami- 
ned at  Mittun,  and  again  at  Dera  Ghazee  Khan.  The  foUowing  Table 
shews  the  result  of  each  rate,  while  for  the  Longitude  it  gives  a  Mean 
of  both .♦ 


Latitudes. 

Diff.  Longitude  by 

Stations. 

Mittun  kote. 

Dera  Ghazee 

Mean. 

Longitude. 

Khan. 

No.   1 

28-58-25  N. 

2 

29  04  38 

03-57 

04-21 

04-9 

70-30-34  E. 

3 

2904-49 

1045 

11-10 

10-37 

37-22 

4 

29-23 -44 

12-54 

13-31 

13-12- 

39-37 

5 

29-3 1-53 

25-36 

26-20 

25.58 

52-23 

6 

29-42  00 

25-15 

26-01 

25-38 

52-3 

7 

29-53.00 

28-34 

29  20 

28-57 

55-22t 

8 

30  0602 

27-34 

28-04 

:     28-4 

54-29 

Dera  Ghazee  to  Dera  Ismail  Khan.  The  Watches  were  examined 
at  these  places,  and  the  following  Table  gives  the  Longitude  of  the 
intermediate  stations,  deduced  from  a  Mean  of  the  old  and  new 
rates. 


Latitudes. 

Diff.  of  Longitude  by  rates. 

Stations. 

Old. 

New. 

Mean. 

Longitude. 

No.  1 

30-33-19 

02-00  E. 

01-51  E 

01-55  E. 

70-56-24  E. 

2. 

30-56-49 

OlOOW. 

01-18W. 

01-09W. 

70-53-20 

3 

31-09-09 

0110  E. 

00-39  E. 

00-52  E. 

70-55-24 

4 

31-24-55 

04-42 

04-24 

04-33 

705902 

5 

31-3716 

09-57 

09  21 

09-39 

7104  08 

6 

31-42-30 

05-03 

04-24 

04-43 

70-59-12 

7 

31-47-54 

06-30 

05-50 

06  10 

7100-39 

*  Mittun  WAS  fixed  from  Roree. 


t  Indifferent. 
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TABLES, 

In  which  the  Geographical  position  of  points  and  places  in  the 
line  of  the  Indus,  as  they  stand  in  the  ptdflished  Maps,  are  compared 
with  the  Observations  of  the  present  Mission. 

No.  3. 
From  the  Sea  to  MiUun. 


Latitude. 

Longi 

tude. 

Places. 

Map. 

Mission. 

Map. 

Mission. 

Barree  Gorah,    ... 
Efflux    Hejamree, 
Tatta  Bunder,    ... 
Hydrabad  do.     ... 

Sehewando 

Roree  do 

o        /        // 

24-12-00  N. 

24.08.42 

24-44-00 

25-22-00 

26-2200 

27-43-29 

28-53-29 

28-54-00 

O         /         IT 

2413-20  N. 

24-16-42 

24-44-30 

25-22.04 

26.22-35 

27-41-59 

28-52  07 

28-53-19 

O         /         9 

67-54-30  E. 
67-57  00 
68-19-00 
68-4100 
68  0900 
68  5600 
70-31-00 
70-29-00 

67-3600  E. 

67-47-03 

68-01-06 

68-23-03 

67-55-17 

68-55-39 

Chatchurdo 

Mittun  do 

70-27-57 
70-26-25 

No.  4. 
Mittun  to  Attach. 


Places. 


Latitude. 


Longitude. 


Map. 


Mission. 


Nowshaira,    .. 
Raick, 

Sherroo,     ... 
Dera     Ghazee 

Khan,    ... 
Dera    Dean 

Peoaah,* 

Ditto,t 
Leia,.. 
Rajun, 
Rhahree, 
Bokkur, 
Dera  Ismail  Khan, 
Kalabagy    •• 
Confluence  of 
Sehewan, 

^lXHOCK,         ...        • .  * 


29-1100  N. 
29-21-00 
29  4200 

29-58-00 

30-40-00 
30-51-30 
31-08-00 
3114-00 
31-30  00 
31-44-00 
31.5700 
33-07-00 

33-10-00 


o      '      '/ 

29-12-19  N. 

29-24-20 

29-42-00 

30-03-26 

30-33-19 
30-39-20 
30-58-01 
31-08-39 
31-24-25 
31-37-16 
31-48-39 
32-57-36 


3301-48 
J-55-40  33-53-53 
«  East  bank.  f  West  bank. 


Map. 

Mission. 

o        '        '/ 

70-38-00  E. 

70-45-00 

7058-00 

71-00-00 

71-06-00 
70-57-30 
71-05-00 
71-06-00 
71-01-00 
71-14-00 
71-07-00 
71-49-00 

o       /        " 

70-35-28  E. 

70-39-01 

70-50-03 

71-51-23 

71-00-24 

70-59-23 
70-57-42 
70-54-02 
71-06-28 
70-59-30 
71-35-23 

!  72-27-00 

1 7216.27 
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TABLE  No.  5. 

Sectional  or  Cross  River  Soundings.     Ist,  in  the  Delta  in  the  months 

of  December  and  Janwiry, 


Parallel  of 
Latitude. 


24^7' N. 
19 

21 
26 

28 
34 

37 

44 
47 
48 

50 


Soundings. 


5.6.7.6.5^.5.4^.4.4-3.2.2.2. 1 1. 1  i.  1 . 1  ^  fathoms. . . . 

\SL.Z\.  \A\.  ^^\  .51.6.  4.3^.3^.3.3.2^.2^.2^.2.2, 
2.^.^3*  •••  •••  ••  •••  •••  ••' 

1  \.  1  ^.2.3.3^.3^.  1  ^.1^.2.2.3.2^.24.24. 1 .2.24.2.  . . 
14.14.14.14.14.14.14.14.1.14.14.14.14.14.14.11. 

l|.l|.l|.l|.l|.l|.14 

1.1.1.14.14.4.2.2^.2.2.2.2.2.14.14.14.1.4. 

|.i.|.|-  A.ii.ii-  14-14-ii-  H-  i4.ii-2.2.2.2i.2i. 

2t.27.  1  •  1 1  ."^.4.  •••         •••         •••         ••• 

1.1.1.1.  l.li.  li-li.  1^.14.1.1.1.1^.14.1.1.1. l.li. 
l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.l.K|.|.4.i. 

1.1. 1.4.3.3.3.44.34.3.2.1  J.l.l.l.l.f.1.4. 

i-4-i-i  •  i-H-l-  *  .4.2.3.34.34.34.3 

4.1.4.4.4. 2.24.4. 1.1.1.3.3.3.3.34. 34.24.2.11.1.1. 

1.1.    V      1007 dry.     'cl.1.1.1.4.      ... 

1.2.24.2.2.14.14. 1.2.2.14.2.2.2.II.U.  li.2.1.1.1. 
i4-.45.?.  •••         •••         •••         ...         •••  .• 


Widths. 


734  yds. 
631 

455 
1277 


841 
691 


1132 


Between  the  Delta  and  Sehewan^  in  the  months  of  January  and 

February. 


Parallelof 
Latitude. 


54 


58 


Soundings. 


1.1.  IJ.IJ.2.14.1.1.1.14.  1.14.14. 14.14.14.14.14. 

IjF.^.X-K.l.  •••  ...  •»•  •*.  ... 

1 .1.14.  Ij.  2.2.  2. 2.  2.2.14.  l.|.|.  |.|.  1. 1.|.0 
1.14.1. 1.I.2.II.I4.14.J.4 


Widths. 


780  yds. 


978 
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Between  the  Delta  and  Sehewany  in  the  months  of  January  and 

Fehruary, — (continued  ) 


Parallel  of 
Latitude. 


25*»00' 
13 
19 
22 


25 

31 
35 
26*^00' 
11 
16 


Soundings. 


Widths. 


f.^.^J. 1.4.1^.2.2^.2.1^.1^.1 834  yds. 

4.4.3.3.2^.2.11.4.4.4.1^.1^.1.1 590 

3.3^.8^.3^.3.3.2^.4.4.1.^.^.^ 400 

1.4.1.1.1.4.1.4.4.4.4.1.1.1.1.1.  l.f.f.l.  4. 

4.4. 4. 4-ii-i-i|OH-2i-2.     ... 

47.0'¥.l^.i^.l-B'.  l*.!.  ••.  ...  ••• 

1.4.4.4.4.1.1.4.11.4.11.11.4.4.1.1.1. 
i-  i- 1.1.1.1.1.1.4.4.4.4.11.2^.21.2}. 
l.l^.lf .  2.2J.2.2.2.4.4.4.U.U.4.4.1. 

l.U.lUU.l.l.H.1.2.U.l|.2.2.2.U.4.i-^. 
3.4.4J.4i.3j.2J.2.i.}.J.l.l,l.lJ.li.2.2i.2i.2|.l.l 

l.l.j.H-l-*l-^-*i-**-l*-2-2.1j 1000 


•  •  •     .  • . 


518 
460 
700 
522 
600 


Between  Sehewan  and  Bukkur^  in  the  months  of  February  and 
_  March, 

Parallelof 
Latitude. 


Soundings. 


24. 


28 


41 


|.|.f. 1.4.4.  4.4.4.4.4.4.4.4.11.4. 
11.4.4.4.4.  4.4.4.4.I.IH.QH. 

1115333  111;       rl  11111  1111  4>1 

21   31 
1    1311    11311  91  91    11    11113311 

1.  i.^.^. 2 *$*$*?*  *a»'^?»^4«*a«  4«2»2«2»:j»5*2**^' 

11111111133    1 

2*     2*    *¥*    4*      4*'¥*?*  ***  ***  *** 

<v.^.^:{.d^.<v2.^'2«^a*  1-2*^*^*'^*  1  2*  ^  2*4*4*  'i*'i*'i' 

11113331113113 

A •  A.x;^.;^.;^.^.  1  •  t * A.^«  1  •  1 .2.  *••  •••  ••• 


Widths. 


1684yds 


1456 


763 


564 
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Between  Sehewan  and  Bukhur^  in  the  months  of  February  and 

March, — f  continued. ) 


Parallelofj 
Latitude. 


Soundings. 


45 


27^10' 


±0'    1115  ^••"•^  S3     333     11     1     111111    11    1 

..••••••11  ^••••.  11111  ^•'••v  1  1  1  1  11  91  91 

*.        52*5'v      if  2»2'2*2*2'V      i:2*2*2***  *?*^2"^2' 
<w^«^^.^2.«^2«^^«^.d*^.^7*^*^2*     ?*  ^*     2* ''*•*• 

44  I.J.IJ.14.2.1  J.l|.l|..l J.lJ.li.lf.  l|.2.2i.2J- 

^^.0^7  *t^.t^«  •••  •••  •••  •••  ••• 

2.1|.1J.1|.1|.1|.1|.1|.H 

'  2*  '  4* '^  * '^  * ''^  *  4t*  2*  2*  2  *S*  S*2  *  2*  8*  ***  *** 


Width. 


18 


29 


40 


i.|.l|.  1  i.  1  i  4. 1 1.  If  .2.2^.2^.2^2.^^.  3^.4^. 
4 

*'•  •••  •••  ••«  •••  •••  ••• 

1 1.2|.3.4. 4.4.4|.  4.3.3.3.21.2^.2^.2. 1  J.  U .  H. 

i^.i««^:^«i  2.^.^^«   i^.i^.l'^.I^)  1^.1  ^«   '2*'{^7*2* 

i.f.f.f.l.U.U.  li-H.  lf.2|.2f.2J.2.2|.3. 

23  9  111 
'^»^»  A7.1.  •••  •••  •••  •«!  ••• 


1600  yds. 


658 


452 


622 


850 


690 


1896 


Between  Bttkkur  and  MiUun,  in  the  month  <^  April. 


Parallelof 
Latitude. 


Soundings. 


27.  58'    2}4»4}.4.3}.3i.3i,3.2i.2.1|.li.li.l}.  l|.li.  11.11. 1.1. 

Jl«^«2*      ...  *••  ...  ...  ...  ...  ... 


280  03' 


08 


2.2.2|.3|.2|.2i.  2.1i.l.  l.|.|.|.i.  i.|.|.U.l|.2.2.l|.2.2. 
1^1^.2. 1}.  l.l.lf.  1|.  1.1|.  2^.21. 1^.11.  l.|.|.|.i.|. 

S  S9»i'9»  *••  ***  **.  ••.  ...  •*• 

^••»4*  *    '    * 

l/**"Hiilil-l-l-U.li-U.li.2.2i.2J.l|.U.l.l.|. 
|.i.i.|.  i.  1. 1.  U. U- U.l|.  U.li.ll.  l|.U.l|.l|.l|. 

l|.2.2.2.2.2.2|.2|.2|.2.1|.l  1.1.1  |.2.2|.2|.3.3i.3.  ... 


Widths. 


561  yds. 


1067 


1123 
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Between  Bukkur  and  Mitiun,  in  the  mofUh  of  April, 


ParaUelof 
Latitude. 


15' 


Soundings. 


17 


30 


36 


43 


52 


l|.li.l|.l|.2.2|.2i.3.2i.2.2|.2|.2|.2.2.2.2.2i.2.2.3.1|. 
l|.li.li.l.l|.l|.l|.1|.l|.2.2.1|.l|.i|.l|.l|.li.l|. 

l.l.f.l.l.l.l.l.i.i.J.  (""iooViV"')  J.J.J.f.i.M-  l-l*- 

••••••••••••4** 

X  j^.J.g.  j^.j.Z.Z...  •  ...  ...  ...  ...  ... 

^}.M.^M.|.^i.i.i.i.M.|.|.  1.1.1. 1.1.1.1.1. 1.1.1.1. 
l.l.l.li.2i.2|.3.3^4.4.4|.4.4i.3M.2|.l|.3.3i.4.4.1. 

X«2«V«   •••        •••        ••#        •••        •••        •••        ••• 

1.1.1. 1. 1.  l.l.l.l.f.  |.|.  I,  J.i.J.J. J.  M.J.J.  i.J./*'*"ji. 

l|.l|.2i.li.l.l.l.U,l|.l|.l|.U 

l|.l.  1|.  2.2.  2.2|.2}.2|.2|.2i.2|.2^2i.2i.2|.2|.2|.2|. 

2|.2|.2|.2^2|.2i.2.2.2.1|.li.l|.2.2|.2i.l|.l|.  l.l.l. 
••••••.  ...  ••••••- 


Widths. 


1969  yds. 


663 


1685 


i.i.i.M.iC^Ji.i.i.(^;ci.ii.i.i.|.|.l.l.l.li.li. 
lilj.li.l|.14.1.1.1.1.([^''^: 

2\.  2|.  2^.  1. 1\,  1^.  1^.  \\,  2.2.2|.2}.  2^.  2|.  2|.^|.2. 
li.li.l.l|.l}.2.2|.l.U.liU.l|.2.2.2.1|.1.2|.2^2}. 

^\»  I4.  '^4*^4*4*3*^  •  ***  ***  *■*  *** 

f.l.U.lM  J.li.l|.2.1i.l  J.  li.l|.l  J.U.  1  J.li.li.  1J.1|.  2. 

2.2.i|.i|.i.i.|.i.H-il-M*i-i-i|*l-U*U*i^iiai. 

2.2|.3i.5.6J.7.5i.4|.6.4|.4i.4J 


1859 


1323 


995 


Between  Mittun  and  Kalabaghy  in  the  months  of  May,  June^  3f  July. 


Parallel  of 
Latitude. 


J9*04' 

\t 


Soundings* 


2^a2S^«  *••  •••  •>•  •••  ...  ••• 


••.  •••  *••  •■« 


i.i}.2.2.2.2.]}.i.ii.iiiiiiU.ii:      :i.iiiii.H-ii  11. 1.1.1. 


l.l.l.l.li]i.24i.l|.2.2.2.2.2.2.4.7.2i 

l.l.i.2.«.2.2.2i.2i.2i2j^.2$.2i.2i.2.2.1i]ili.]i.lilil.l.|i.i.i.H. 

4  B 


Widths. 


600  yd«. 
685 


US2 


566 
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Between  Mittun  and  Kalabagh,  in  the  months  of  May ,  June,  Sf  July< 

(continued.) 


Parallel  of 
Latitude 


23/ 


4S 


30o  57' 


31  o  47' 


32o  10. 


Soundings. 


.•••"V 


•••'••- 


ij.i|.iiii.ii.ii.ij.ii.ii:!      ci.i|.(     ••1.1.1.1.1.1.1.1.1J.2.2.2J.4. 

2ilj.  JJ.11.U.1.|.1I.1.1.1 

1.1.1.1.1.1.1.1J.  1.1  i.i.j.  ii.i.i.ifi.i.i.Jiiiii  s^^J:iit.'*2i. 

13.21.3.3.2^.2.2.2.2.1}.  1^.21.1^.1^.1 

li  1^2. \\\\ASLi.l.\\,\\.\\A\,\\  li.]|.li.lili.lililHl-l-2-2.2. 

S.l|.l^.l^.l.l}.l|.l^.l.l|.l|.l.|.l.lili.l^.l^.lj.2i.2|.2i 

1^.2.1^.1il.l.}.^.^.^.l.l^.l.|.2.8.2.2.1|.lilili.lilil|.l^.lil|.2.f. 

2.2.S2,2.Si.2il^.l^.l^.3i.l^.8.<.l}.l|.8.2.2.2Si.f.l|.ll.l|.l|.i.i. 
2i.S^.1^.2i2.2.a.lil|lil^.lilil.l.l.l.l.i|.|.|.1^.2.1^.1.1^.1.1.1.1 

•Iiii-^liliiiilll-lilili^2i2i2i2i2|.l|.|.l.|.l.l.l.| 

i.i.i.|.i.|.i.|.l.l.l.|.|.i.|.ij.i.i. 


•  ••  •••  •••  ••• 


Widths, 


1071  yds. 


707 


1554 


1855 


After  advancing  North  of  the  Parallel  of  S9o  the  freshes  were  found  strong  and  the  river  high, 
soundings  therefore  it  is  needless  to  multiply,  since  the  increased  discharge  does  not  afiect  £he 
depths  so  much  as  the  current,  and  the  general  width  of  the  river's  bed. 


TABLE  No.  6. 


Irregularities  in  the  bed  of  the  Indus  Soundings, 


Between  Attock  and  Ralabagh,  there  is  at  some  places 
a  depth  of  (in  the  freshes,)    ... 

Ditto  Kalabagh  and  Dera  Ismail  Khan,  under  the  moun- 
tains on  the  west  bank,  do.   ... 

Ditto  Dera  Ismail  Khan  and  the  Sea,  influence  of  the 
tide  never  had  a  greater  cast  than,     .. 

The  result  of  a  register  kept  at  Hyderabad  gives  the 
mean  depth  in  the  freshes  at  about,  ... 

But  the  common  depth  in  the  freshes,  ... 


31  fathoms. 

10  ditto. 

6  ditto. 

4  ditto. 
2^  ditto. 


'iSil.J  Wood's  Report  on  the  Biver  Indut.  567 

Current.  milei.  yards. 

The  usaal  current  in  the  freshes  is 5    992 

Wlien  the  freshes  are  strong,      6  1272 

The  greatest  me&snred  velocity,  ...  ...  ...     8     323 

Between  Attock  and  Ralabagh,  where  the  river  is  hem- 
med in  by  mountains,  it  is  estimated  in  the  freshes,  ...   10. 

In  the  dry  season  usual,  2  1376 

Ditto  ditto  strong,  ...     3  1248 

Id  a  channel  1855  yards  wide,  the  current  in  the  middle  of  July  has 
been  found  to  vary  its  strength  in  different  depths  as  follows  : — 

^  fathom  2-7  knots. 

f  do 3-4  do. 

1  do. 4-7   do. 

\\  do. 2-9   do. 

2  do 4-8  do. 

2^  do 5-8    do. 

By  experiments  with  Massey's  patent  Log  Machine,  the  ground  current 
of  the  Indus  has  been  found  equal  in  velocity  to  that  of  its  sur&ce. 


When  the  stream  A  encounters  the  bank  at  B,  it  is  thrown  off  in  the 
direction  C;  that  part  of  the  bed  called  £  is  thus  cut  off  from  a  farther 
npply.  An  irregularity  in  the  level  is  the  immediate  consequence,  to 
restore  which,  a  surface  stream  rushes  up,  as  represented  by  the  coloured 
■iTow  in  the  figure ;  but  as  the  water  at  the  bottom  of  the  surface 
D  runs  off  by  the  declivity  of  the  river's  bed,  no  equilibrium  can  take 
place,  while  a  rotatory  motion,  fotal  to  the  bank,  is  given  to  a  large 
body  of  water  in  its  immediate  vicinity. 
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TABLE  No.  7. 


Tonnage  upon  the  Indus. 


Rurwars  from 

No.  of 
Boats. 

Boats,  ... 

100 

7 

0 
0 

0 

0 

80 
90 

33 

0 
0 

0 
0 

70 
80 

47 

0 
0 

0 
0 

0 

60 
70 

50 

0 
0 

0 
0 

0 

50 
60 

70 

0 
0 

0 
0 

""" 
0 

40 
54 

70 

0 
0 

0 
0 

0 

30 
40 

100 

0 
60 

0 
10 

0 

20 
30 

100 

11 
0 

107 
0 

46 

264 

10 
20 

150 

0 
0 

0 
0 

0 

150 

Remarks. 

Doondahs 

627 

Between  the 
Sea  and  Buk- 
kur. 

Doondahs 
Tohruks, 

11 
60 

Bukkur  and 
Mittun. 

Tohniks, 
Duggahs, 

107 
10 

Mittun  and 
Kalabagb. 

Duggahs, 

0 

7 

0 

46 

Ralabagh 
and  Attock. 

Total, 

3347 

5070 

70 

170 

861 

Abstract. 


Upon  the  Lower  Indus  are  627   boats  carrying  25,530  Kurwars. 
Do.         Upper      do.  188     do.  do.        6,550     do. 

Do.      Attock,  46    do.  do.        1,150    do. 


Total,  86-1 

Deduct  for  old  and  worn-out  161 


33,230 
5,635 


Boats,       700        carrying        27,595     do. 
Available  between  the  Sea  and  Attock,  in  which  neither  fishing  craft 
nor  the  boats  of  the  Punjab  rivers  are  included. 
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TABLE  No.  8. 

Price  of  Boats  at  Pind  Dadur  Khan. 

A  Tohruk,  cedar  built,  of  100  mds.  costs  100  Nanukshakee  Rupees, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


200 

do.   200    225 

do. 

300 

do.   300 

do. 

400 

do.   350 

do. 

500 

do.   450 

do. 

600 

do.   475 

do. 

700 

do.   500 

1 
do. 

800 

do.   500—600 

do. 

900 

do.   600—700 

do. 

,000 

do.   700—800 

do. 

TABLE  No.  9. 

Hire  of  Boats. 

Od  the  Lower  Indus  Doondahs  of  16  Rurwars  1|  Korah  Rs.  per  diem, 
do.  do.  35    do.         3^     do.  do. 

do.  do.  40    do.        3^    do.  do. 

do.  do.  38     do.        3^    do.  do. 

do.  do.  60    do.        4^    do.  do. 

On  the  Upper  Indus,  Tohruks  of  100  mds.  at  10  Rs.  Goondah  per  month. 
Ditto  ditto  700     ditto  60  ditto        ditta 

And  in  the  same  proportion  for  Boats  of  a  greater  or  less  burden. 

Note. 

m 

The  Nanukshakee  and  Bombay  Rupee  are  all  equal.   Goonda  is  one 
anna  short  of  the  Nanukshakee. 

127  Korah=slOO  Rupees  Bombay. 
18  Mamads«=l  Kurwar. 
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A  Sketch  ofihe  Second  Silver  Plate  found  at  Badakshdn.   By  Alex- 
ander CUNNIlTGHAMy  EsQ. 

In  the  seventh  volame  of  the  Journal  of  the  Asiatic  Society y  at  page 
1047,  was  published  a  sketch  of  an  ancient  silver  plate,  obtained  by  the 
late  Dr.  Lord  in  Badaksh&n.  In  a  letter  to  me,  enclosing  a  drawing  of 
a  second  silver  plate^  which  he  had  fortunately  obtained,  he  mentioned  a 
fact  regarding  the  first  plate  which  is  worth  preserving;  namely,  that 
it  '^  had  been  an  heir-loom  in  the  family  of  the  Meers  of  Badaksh&n, 
who  claim  to  be  the  descendants  of  Alexander  the  Great ;  and  it  had 
been  sold  by  them  in  their  distress,  when  they  were  conquered  and 
imprisoned  by  Meer  Morad  Beg  of  Runduz,  to  Atma  Bam,  his  D^w^n 
Beghi." 

Regarding  the  second  plate^  I  cannot  do  better  than  quote  Dr.  Lord's 
own  words :  ^^  I  was  aware  there  was  a  second  patera^  but  I  failed  in  all 
my  attempts  to  get  it  when  I  was  before  in  the  country.  I  have  now 
however  succeeded ;  but  find,  to  my  astonishment,  that  its  subject  is 
not  Grecian,  but  pure  Persian  ;  probably  Sh^pillr  killing  a  lion,  as  seen 
in  the  Persepolitan  figures.  The  patera  is  pure  silver;  weight  104 
kald&r  rupees,  (312  drs.)  the  workmanship  of  unequal  merit;  the 
heads  of  both  man  and  horse,  particularly  the  latter,  appear  to  me  far 
superior  to  the  other  parts ;  yoti  will  notice  the  peculiar  way  in  which 
the  horse's  tail  is  tied  up." 

I  can  add  nothing  to  Dr.  Lord's  description,  except  that  the  original 
silver  plate  is  11*2  inches  in  diameter;  and  that  there  is  a  short  in- 
scription of  dotted  letters  on  the  back  of  the  plates ;  which  appear  to 
me  to  resemble  very  closely  the  Pehlvi  characters  of  the  Sassanian  coins. 

'  Dotted  inacription  on  the  back  of  Dr.  Lord's  plate-    For  the  facsimile  COpy  of  thlS 

.•       ^   ^  /  /)    v.^     ,^     ^,  inscription,. I  am  indebted  to 

^.AJj  -.^•.-•••••^V*'    •/•-•"•••'*    the  kindness  of  Lady  Sale. 

In  the  four  corners  of  the  sketch,  I  have  represented  four  coins,  illus- 
trative of  the  subject  on  the  silver  plate. 

No.  2  is  the  obverse  of  a  silver  Sassanian  coin,  published  in  the 
Journal  of  the  Asiatic  Society,  vol.  vi.  14,  fig.  1,  by  Mr.  Prinsep, 
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from  his  own  cabinet.  The  king's  crescent  head-dress  is  the  same  as 
that  on  the  silver  plate ;  and  the  position  of  the  right  arm  seems  to 
indicate,  that  it  must  have  pointed  a  spear  towards  the  indistinct  object 
which  is  seen  between  the  horse's  fore  legs,  and  which  is  probably  the 
lion  of  the  plate. 

No.  3  is  the  reverse  of  an  early  Mahomedan  copper  coin,  published 
by  Mr.  James  Prinsep,  as  fig.  2,  pi.  14,  vol.  vi,  of  his  Journal.  The  ob- 
verse has  a  head  and  some  illegible  letters.  I  have  lately  procured  a 
similar  copper  coin,  on  which  the  horseman  faces  to  the  right ;  on  the 
obverse  is  an  inscription  in  ornamental  Cufic  characters,  ^*  Ua  mtaan  ul 
azem  Ala'ttd'dunya  tea  ud  din  ;"  and  above  the  horseman  on  the  re- 
verse are  the  remains  of  the  letters  of  the  name ;  and  between  the 

horse's  legs  is  the  word  e^l^w  JBdmidn,  the  place  of  coinage.  I  sup- 
pose this  coin  to  belong  to  Ala-ud-din  Hus^n,  Ghori,  who  was  called 
the  Incendiary,  after  having  mercilessly  destroyed  Ghazni,  and  put  an 
end  to  the  Ghaznivide  dynasty.*  The  horseman  I  believe  to  have 
been  copied  from  the  coins  of  the  Hindu  kings  of  Lahore,  of  which 
No.  5  in  the  lower  corner  to  the  right  is  a  silver  specimen  of  Sy^apati 
Deva. 

No.  4,  in  the  left  lower  comer,  is  a  gold  coin  of  one  of  the  later 
Guptas,  on  which  the  subject  is  the  same  as  that  represented  on  the 
plate ;  the  only  difference  being  that  on  the  coin  the  horseman  is  using 
a  sword  instead  of  a  lance.  This  coin  may  date  about  a.  d.  500. 
The  earlier  coins  of  the  Gupta  family  also  display  the  same  subject ; 
but  on  them  the  lion  is  attacked  by  a  bowman  on  foot ;  and  on  the 
reverse,  the  goddess  Lakshmi  is  seen  sitting  upon  the  vanquished  ani- 
mal. 

The  subject  represented  on  the  plate,  and  on  the  coins  of  the  Gup- 
tas, is  then  substantially  the  same ;  namely,  a  hero-king  overcoming  a 


*  A  large  hoard  of  the  Indian  gold  coins  of  his  nephew,  the  celebrated  Mahomed 
Ghori,  the  first  Mahomedan  king  of  India,  has  lately  been  found  in  the  Huz&ra  country. 
About  one-fourth  of  the  gold  coins  are  of  **  Sri-man  Kumdra  Pala  Deva" — the  re- 
maining three-fourths  being  of  Mahomed  Ghori.  They  are  highly  curious,  as  proving 
that  the  Musulman  conqueror  was  content  to  have  his  name  only  represented  on  the 
coinage  of  the  country,  without  changing  the  Brahmanical  character  of  the  coin.  On 
the  obverse  is  the  seated  figure  of  Durga,  and  on  the  reverse,  in  Deva  Nagari  characters, 
is  the  legend,  **  Sri  Mahajdina  Mahamada  Sdma,* \(ot  Sri  Moaz-ad-din  Mahummud 
S&m. 
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lion.  The  Guptas  besides,  were  contemporary  with  the  most  flourishing 
period  of  the  Sassanian  monarchy,  from  a.  d.  350  to  500,  and  even 
an  interchange  of  presents  took  place  between  them  and  the  Sassanian 
kings ;  but  which  however  both  parties  mention  as  tribute. 

But  the  coincidence  of  subject  on  the  coins  of  the  Guptas  and  Sas- 
sanians  becomes  more  striking,  when  we  see  that  the  sculptures,  gems, 
and  coins  of  the  latter  represent  the  lion  being  attacked  by  a  hero  on 
foot.  A  gem  published  by  Ouseley  in  the  Oriental  Collections,  repre- 
sents the  Sassanian  king  Balash,  or  Balasces,  on  horseback,  exactly  in 
the  same  way  in  which  the  kings  Chandra  Gupta  and  Kumara  Gupta 
Mahendra  are  represented  upon  the  Indian  coins.  But  the  most  curi- 
ous circumstance  is,  that  we  can  trace  this  same  horseman  from  his 
first  appearance  on  the  coins  of  the  Bactrian  king  Mayas,*  (whom  I  con- 
fidently hope  to  be  able  to  identify  with  Demetrius,  the  son  of  Euthy- 
demus,)  through  the  coins  of  Azas  and  Azilisas,  Undopherras,  and  Abal- 
gasus,  down  to  the  Indo-Parthian  king  Arsaces ;  and  then  through  the 
Sassanian  sculptures,  gems,  and  coins,  and  through  the  coins  of  the  Hin- 
doo Guptas  of  ELanoj,  and  the  P&la  family  of  Lah6r,  down  through  the 
Mahomedan  coinage  of  the  Ghaznivides,  and  through  the  Pathan  coin- 
age of  India,  to  the  time  of  Mahmud,  the  cotemporary  of  Timur;  or 
from  B.C.  eOO  to  a.d.  1400,  for  a  period  of  1600  years.  All  this 
I  undertake  to  make  good,  when  I  shall  publish  my  account  of  the  na- 
tive coinages  of  India. 

Alexander  Cunningham. 
Lucknowy  25th  June^  1841. 

*  I  beg  to  refer  my  readers  to  a  paper  in  No.  96  of  the  Asiatic  Society's  Journal,  in 
which  the  identification  of  Mayas  with  Demetrius  was  first  maintained  in  opposition  to 
the  theory  of  Mons.  Raoul-Rochette,  and  others.  My  friend  Lieut  Cunningham  has,  I 
am  gratified  to  find,  adopted  my  views,  as  stated  in  the  paper  above  noted ;  views  how- 
ever which  he  is  infinitely  better  qualified  than  myself  to  maintain  by  sound  historical 
argument.  iTi 
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Note  by  Captain  Hay,  on  a  JBird^  native  of  the  Eastern  Islands, 
undescribed  {9  J  in  a  Letter  to  the  Editor. 

Kurnaul,  Jane  7,  1841. 

My  DBA&  Sir, — If  the  foUowiiig  aooount  of  an  extraordinary  bird 
met  with  among  the  Eastern  Islands  may  prove  new  and  interesting, 
you  will  probably  insert  the  following  in  your  Journal :  if  otherwise, 
destroy  the  communication.  It  is  as  far  as  I  can  see  a  new  genus, 
but  distant  as  I  am  from  books,  or  the  means  of  access  to  new  dis- 
coveries, and  not  b^ng  in  communication  with  Mr.  Swainson,  what 
I  insert  is  with  diffidence. 

I  can  hardly  describeUhe  colours  of  this  bird  better  than  by  saying, 
it  partakes  of  precisely  the  same  met  with  in  that  well-known  and 
beautiful  moth,  the  Bombyx  Atlas,  upon  which  insect  it  is  supposed  to 
feed ;  and  it  is  not  improbable,  for  their  localities  are  the  same,  and  it 
will  be  seen  how  admirably  adapted  for  a  trap  is  its  mouth. 

On  first  obtaining  this  very  extraordinary  bird,  I  commenced  exa- 
mining the  generic  distinction  of'  Eurylaimus,"  to  which  at  first  sight  it 
appeared  to  be  most  likely  allied.  The  sombre  colours,  together  with  its 
enormous  bristles,  seemed  to  point  it  out  as  a  night-feeder,  and  sent  me 
to  hunt  amongst  the  *^  Caprimulgidse ;"  but  with  the  assistance  of 
Swainson's  Birds,  2  vols,  in  the  Cabinet  Cyclopaedia,  and  of  Vol.  x.  of 
the  Naturalist's  Library,  I  have  not  been  able  to  discover  any  named 
genus,  to  which  this  very  extraordinary,  and  I  imagine  very  rare,  bird 
belongs. 

I  have  apparently  two  species,  if  they  be  not  male  and  female ;  the 
length  of  one  however  being  16^  inches,  whilst  the  other  is  not  above 
nine;  and  the  larger  coming  from  Sumatra,  whilst  the  smaller  was 
procured  from  Malacca,  lead  me  to  believe  them  different  species  of  the 
same  genus. 

General  colour  of  plumage,  different  shades  of  chestnut  and  rufous 
brown,  or  ferruginous.  Wing  coverts  dark  chestnut,  tipped  with  angu- 
lar  white  spots,  shaded  at  the  edges  with  black :  the  larger  wing  coverts 
are  tipped  with  black  spots,  the  white  edging  being  scarcely  visible ; 
the  neck  has  a  collar  (resembling  a  pendent  crest  from  the  back  of  the 
head)  of  similarly  marked  feathers,  though  less  distinct.  Whole  of  the 

4c 
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belly,  and  beneath  wing  and  tail,  pale  ferruginous ;  throat  and  breast 
somewhat  darker,  and  speckled  with  white :  wings  and  tail  ferruginous 
and  barred. 

Total  length  of  bird  16^  inches.  The  bill  measures  2|  inches^  is 
wider  than  the  head,  and  shaped  much  the  same  as  in  Eurylaimus ; 
colour  of  bill  dark  red,  edged  with  yellow:  the  upper  mandible  overlaps 
the  lower,  and  has  a  very  sharp  edge ;  bill  strong,  but  not  thick  in  pro- 
portion to  that  of  Eurylaimus.  Nares  so  small  as  to  be  scarcely  visible, 
and  so  flat  that  the  point  of  a  penknife  cannot  easily  be  introduced ; 
not  basal  and  round  as  in  Eurylaimus,  but  longitudinal,  and  covered 
by  long  bristled  feathe;rs  lying  along  and  over  ils  extremely  hooked 
bill;  similar  feathers  cover  the  bill  to  its  base,  and  then  recline; 
width  of  bill  at  base  2^  inches.  The  eyes  are  not  furnished  with 
lashes  above.  Wings  long  and  rounded,  the  sixth  quill  the  longest 
and  tipped  with  black.  Tail  6  inches.  Tarsus  feathered  and  long, 
ventral  feathers  entirely  hide  the  feet,  which  are  moderately  strong, 
having  the  inner  edge  of  the  nails  lengthened  and  somewhat  flatten- 
ed, middle  toe  the  longest.   . 

This  is  without  exception  one  of  the  most  extraordinary  birds  I  have 
ever  seen,  and  I  do  not  remember  it  to  be  noticed  by  Dr.  Horsfield. 
The  nares  being  so  different  from  the  broad  bills,  and  the  supposition 
being,  that  it  rests  upon  branches  to  receive  and  devour  that  immense 
moth,  the  "  Bombyx  Atlas,"  I  would  propose,  should  it  be  a  new  genus, 
naming  it  ^'  Bombycistoma ;"  or  should  a  more  experienced  naturalist 
discover  a  genus  already  named,  the  specific  name  I  would  call 
''  Bombycivoras."  If  however  it  is  as  I  believe  entirely  new,  I  would 
name  it  '^  Bombycistomas  Fullertonii/*  after  the  late  Governor  of 
Prince  of  Wales'  Island,  whose  kindness  first  led  me  to  visit  the  East- 
em  Isles,  and  where  I  first  imbibed  my  taste  for  Ornithology. 

In  describing  this  bird  I  have  before  me,  specimens  of  the  genera 
"  Eurylaimus,"  "  Cymbirynchus/'  and  "  Psarisomus." 

The  second  species  which  I  have  above  mentioned,  has  a  less  brilli- 
ant plumage,  and  length  only  9  inches.  Bill  1^  inches  in  width, 
similar  to  the  former,  but  the  bristles  covering  the  nares  are  less  pro- 
minent ;  wings  not  so  lengthened ;  belly  of  a  much  lighter  colour ;  and 
the  beautiful  white  and  black  spots  so  conspicuous  on  the  larger  bird 
here  scarcely  attract  the  eye. 
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A  third  bird  procured  by  me  at  Mftlacca  would  appear  to  unite  the 
bird  first  described  with  Enrylaimus ;  the  bill  in  shape  and  forui  is  the 
same,  but  wanting  the  stiff  bristles ;  the  legs  are  also  much  itronger, 
nails  differently  formed,  and  tarsus  naked.  As  this  is  also  a  rare  bird, 
I  will  describe  it  aa  well  as  I  am  able.  Extreme  length  1 1  inches. 
Bill  1^  inches  in  width ;  calmen  more  arched  than  in  the  former,  or 
than  in  either  of  the  genera  above  named  ;  eyes  unprotected.  Nares 
basal  and  round,  colour  bluish  black,  throat  and  upper  part  of  breast 
dirty  ochre.  A  white  bar  under  both  wings  and  tail.  This  possibly 
may  have  been  described,  but  I  think  not.  These  Broadbilla  are  a 
very  interesting  series  of  birds;  the  most  dull  in  colour  is  that  last dea. 
^ibed,  and  by  far  the  most  beautiful,  the  "  Psarisomus  Dalhousis" 
of  Swainscm,  which  rare  bird  I  hare  been  so  fortunate  as  to  procure. 

My  desire  is  to  make,  what  I  consider  a  new  bird  known ;  not  to 
claim  a  name,  which  after  all  may  be  considered  inappropriate,  and 
would  then  be  passed  over  by  Naturalists, "  as  if  it  never  bad  existed." 

It  appears  to  me,  that  this  will  be  the  typical  character  of  the  Broad- 
bills  instead  of  Eurylaimus,  in  which  case  its  name  will  be  changed  by 
Swainson,  under  whose  observation  I  hope  this  bird  may  come. 

The  enclosed  very  rough  sketch  will  serve  to  give  some  idea  of 
the  appearance  of  the  head  or  bill,  and  if  it  prove  new,  it  may  be  in- 
teresting to  yoor  Ornithological  readers. 
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Examination  of  some  decayed  Oriental  Works  in  the  Library  of  the 
Asiatic  Society,  By  H.  Piddinoton,  Esq.  Officiating  Curator, 
Museum  Asiatic  Society. 

At  the  request  of  our  Secretary,  I  have  undertaken  the  chemicaj 
examination  of  the  decaying  Oriental  MSS.  Works  in  the  Society's 
Library,  of  which  the  following  is  a  description  :*- 

It  is  found  that,  principally  in  the  Arabic  books,  at  the  end  of  a 
certain  time,  a  shade  of  black  is  observable  about  the  letteis.  This 
gradually  appears  to  increase  to  a  cloud  round  each  word,  such  as 
would  be  produced  by  a  light  shading  of  Indian  ink.  It  increases  to  a 
decided  brown,  and  eventually  a  black  colour,  when  the  leaves  become 
wholly  decomposed  in  the  middle,  where  the  black  is  most  intense, 
and  fall  to  pieces  like  tinder,  (the  writing  still  remaining  quite  visible 
upon  them,)  so  that  they  crumble  under  the  fingers ;  and  in  short  re- 
semble, in  those  parts,  books  which  have  been  burnt  in  close  vessels ; 
reminding  us  of  the  descriptions  we  read  of  the  MSS.  of  Herculaneum 
and  Pompeii.  In  some  places,  where  the  page  is  surrounded  with  an 
ornamental  border  of  red  and  black  lines,  the  black  line  appears  so 
completely  to  have  destroyed  the  paper,  that  the  page  may  be  almost 
taken  out,  as  if  it  had  been  cut  round  with  a  penknife.  The  Moulvees 
said  it  was  owing  to  the  ''  kuth,^  (catechu,)  but  the  effect  seemed  a 
very  unlikely  one  to  be  produced  by  an  astringent.  The  disease,  how- 
ever, evidently  arises  from  the  ink ;  the  paper  where  not  written  upon, 
being  in  good  preservation  where  it  has  not  spread  from  the  writing. 

To  discover  what  can  have  produced  this  very  serious  mischief,  was 
the  problem  to  be  solved. 

1.  The  smell  of  the  carbonised  parts  was  something  approaching  to 
that  of  caramel ;  the  taste  sharp,  saline,  and  acid,  but  not  caustic. 

2.  A  quantity  of  the  tinder-like  matter  from  the  centre  of  a  book,  equal 
'  to  about  half  an  octavo  page,  was  boiled  in  distilled  water.     The  solu- 
tion was  of  a  dark  clear  red-brown  colour,  it  reddened  litmus  paper 
very  sensibly ;  there  was  therefore  free  acid,  and  no  free  alkali  present. 

3.  The  presence  or  absence  of  the  foUowiug  substances  were  shewn 
by  their  corresponding  tests  as  follows : — 

Sulphuric  acid      ...         ...  Acet.  Barytes. 

Muriatic  acid,  (trace,)      ...  Nit.  Silver. 

I  Potass,      Mur.  Platina. 

I  Lime,  (minute  quantity,)...  Oxal.  Ammonia. 
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AbseDce  of  * 


Iron  fTinct.   Galls. 

'         "  ( Pruesiate  Potass. 


Copper, AmmoDia. 

Nitric  acid,  Mur.  Acid  and  Gold  leaf. 

4.  The  solation  being  evaporated,  a  portion  of  the  carbonaceous 
matter  became  insoluble.  Cold  alcohol  did  not  act  on  the  gummy  mass 
left,  nor  was  any  soluble  salt  obtained  by  it. 

5.  Acetate  of  barytes  was  added  to  the  clear  solution,  and  the  pre- 
cipitate dried  at  a  low  red  heat,  weighed  2.25  grs.  which  would  give 
0.75  grs.  of  sulphuric  acid  for  each  half,  leaf  or  450  grs.  (by  weight) 
for  a  volume  of  300  pages.  This  is  of  course  but  an  approximative 
calculation ;  but  we  may  be  fully  satisfied  by  it^  that  the  quantity  of  free 
sulphuric  acid  in  the  book,  is  quite  sufficient  to  produce  the  mischief. 

6.  This  decomposition  of  paper,  so  as  to  crumble  to  pieces  between 
the  fingers,  (though  without  being  much  discoloured,)  is  familiar  to  every 
chemist,  as  happening  daily  to  the  edges  of  his  filters  with  acid  and 
alkaline  solutions  of  but  moderate  strength.  The  discolouration  may 
arise  from  the  ink  and  iron  carried  by  capillary  attraction  through  the 
fibres  of  the  paper  with  the  acid,  or  finally,  since  the  ink  remains 
unaltered  in  most  parts,  from  the  carbonisation  of  the  paper. 

7.  I  suppose  the  excess  of  acid  to  have  arisen  from  the  use  of  an 
excess  of  crude  sulphate  of  iron  {heerakosK)  in  the  ink,  which,  either 
ignorantly  or  by  design,*  is  added  in  too  large  quantities,  and  thus  an 
extra  portion  of  sulphate  of  iron,  in  addition  to  the  sulphuric  acid  set 
free  in  the  composition  of  ordinary  inks,  remains  in  it.  Sulphate  of 
iron  is  a  sulphate  of  the  protoxide  of  iron,  and  the  vegetable  matter 
of  the  paper  being  particularly  prone  to  combine  with  both  the  acid 
and  the  iron,  of  which  last  the  common  iron-mould  spots  are  such 
fiuniliar  examples ;  it  may  easily  be  supposed,  that  in  our  humid  climate, 
with  its  high  temperature,  new  chemical  combinations  must  soon  take 
place  amongst  the  varied  principles  of  paper  and  ink-starch  :  gum, 
vegetable  fibre,  gallic  and  sulphuric  acids,  iron,  lime,  and  potass ;  of 
which,  as  we  see,  the  result  is,  that  the  carbonaceous  matter  of  the  paper 
alone  remains.  An  analogous  effect  is  observed  by  mineralogists  upon 
labels  or  wrapping  papers,  when,  by  the  decomposition  of  pyrites,  sul- 

*  By  design.  There  are  secrets  in  all  trades,  and  our  Moulvee  informs  me,  that  the 
copyists  of  **  Arabisthan"  well  know  that  their  books  will  not  last  too  long,  and  so  spoil 
trade. 
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phate  of  iron  is  formed  in  specimens.  The  specimen  upon  the  table  is  an 
instance  where  this  has  gone  pn,  and  at  the  contact  of  the  decomposed 
pyrites,  the  label  is  exactly  reduced  to  the'  state  of  our  books.  Another 
effect,  perhaps  of  this  kind,  is  the  discolouration  of  the  leaves  of  books 
printed  upon  ordinary  paper,  in  the  making  of  which,  it  is  said, 
gypsum  is  used  in  considerable  quantities  to  increase  the  weight.  In 
this  case,  as  gypsum  has  a  tendency  to  decomposition  when  in  contact 
with  vegetable  matter,  the  sulphuric  acid  may  also  be  set  free?  The 
paper  of  these  books  becomes  brownish,  brittle,  and  finally  crumbles  to 
pieces,  so  that  it  is  called  *^  the  dry  rot." 

The  practical  inference  to  be  drawn  from  all  this,  for  our  use  and 
that  of  other  Societies  and  collectors,  is,  I  think,  this ;  that  in  copying 
MSS.  we  must  prohibit  the  use  of  mineral  inks — being  never  certain  of 
their  composition — and  employ  only  China  ink,  which  with  a  little 
trouble,  is  well  adapted  for  fine  Oriental  writing.  This  being  pare 
sepia  or  carbonaceous  matter,  will  probably  be  as  lasting  as  the 
best  paper.  I  have  moreover  recommended,  that  all  paper  used  for 
copying  in  the  Library,  should  be  well  soaked  in  a  solution  of  alum, 
which  will  take  ofi'the  excess  of  starchy  and  gummy  matter  in  the  size, 
and  perfectly  secure  it  against  damp ;  for  paper  so  prepared  is  crisp 
in  the  dampest  weather,  and  no  insect  will  touch  it.  I  should  thus 
hope  our  MSS.  will  be  placed  in  safety  for  a  long  period ;  but  I  should 
urge  on  the  Society  the  prudence  of  securing  copies  of  all  the  rare 
works,  in  which  this  discolouration  has  begun.  There  is  another  prac- 
tical inference,  which  I  also  take  leave  to  suggest,  and  it  is  the  follow- 
ing :  May  there  not  be  a  great  mass  of  Government  records,  subject  to 
this  cause  of  decay,  through  the  use  of  ill-made  ink  ? 

Museum^  26^  June^  1841.  H.  Piddinoton. 

Note. — This  valuable  memorandum  was  prepared  by  Mr.  Piddington,  on 
my  shewing  him  a  copy  of  the  "  Murrat  ool  Jinauy"  which  had  been  com- 
pletely destroyed  by  the  process  above  remarked  on.  The  MS.  is  from 
^gyp^)  <^nd  copies  of  it  very  rare.  Alarmed  at  the  destructive  process  to  which 
other  valuable  MSS.  in  the  Library  of  the  Asiatic  Society  were  subjected  by- 
similar  decomposition,  I  at  once  set  copyists  to  work  to  make  duplicates  of 
all  which  shewed  signs  of  decay,  profiting  by  the  suggestions  offered  in 
this  paper,  for  prevention  of  the  injurious  effects  of  bad  ink  and  paper.  I 
may  add,  that  I  have  procured  from  Lucnow  a  copy  of  the  lost  MS.  which  is 
in  course  of  transcription. 
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On  Bos  Gaurus.     By  W.  Elliot,  Esq.  M,  C,  S.  (from  ike  Madras 

Journal  of  Literature  and  Science,) 

The  notice  of  the  Bovine  Genera  by  Mr.  Hodgson  of  Nepal,  published 
in  No.  114,  and  the  observations  on  Bw  Gaurm  by  that  able  naturaUst 
and  by  Dr.  Spilsbury,  which  have  already  appeared  in  this  Journal, 
may  be  well  followed  up  by  an  extract  from  Mr.  Walter  Elliot's  (Madras 
Civil  Service)  "  Catalogue  of  the  Mammalia  in  the  southern  Mahratta 
country,*'  describing  the  animal  above  named,  with  reference  to  an  article 
by  Mr.  Hodgson  on  the  same  subject  in  the  6th  voL  of  this  Journal.  One 
or  two  short  notes  have  been  appended  by  Mr.  Hodgson  to  Mr.  Elliot's 
paper,  which  appear  with  this  reprint  of  it.  By  thus  borrowing  Mr. 
Elliot's  excellent  paper  from  the  Madras  Journal  of  Literature  and  Science, 
I  shall  have  been  enabled  to  unite  with  and  submit  to  my  readers  all  that 
intelligent  naturalists  in  various  parts  of  India  have  observed  and  re- 
corded regarding  one  of  the  most  remarkable  of  Indian  quadrupeds 
"indicated  distinctly,"  says  Mr.  Elliot,  writing  in  1840,  "only  within 
the  last  two  years,"  and  doubly  remarkable  from  its  apparent  identity 
with  the  extinct  species,  fossil  remains  of  which  have  been  exhumed  in 
Europe. 

It  may  be  worth  while  to  quote  a  curious  notice,  one  of  the  earliest, 
if  not  the  earliest,  by  any  EngUsh  writer,  of  the  Boi  Gaurus,  from  the 
narrative  of  Ids  captivity  in  Candy  by  Capt.  Knox,  (a.  d.  1673,)  who  re- 
sided 19  years  in  the  country :  I  met  casually  with  it,  and  do  not  know 
but  that  it  may  have  been  quoted  before.  The  vniter  is  however  so 
correct,  and  sagacious  an  observer,  that  I  venture  to  incur  the  risk  of  re- 
petition in  order  to  supply  testimony  to  the  existence  of  the  Bos  Gaurus 
in  Ceylon  at  the  time  of  his  confinement  there. 

(Knox's  Historical  relation  of  Ceylon,  Chapter  VI.)  "  Here  are  also  wild 
buffaloes ;  also  a  sort  of  beast  they  call  gauvera,  so  much  resembling  a 
bull,  that  I  think  it  one  of  that  kind :  his  back  stands  up  vrith  a  sharp 
ridge ;  all  his  four  feet  white  up  half  his  legs.  I  never  saw  but  one,  which 
was  kept  among  the  King's  creatures."  Qj 


58. — Bos  (Bihos)    Cavifrons,  Hodgson — Journal  Asiatic   Society 
Bengal,  vol.  vi.  (1837)  pp.  223,  499,  745. 
Bos  Gaurus,  Griffiths. —  Gour,  Geoff. 
Kar  kona,  Cauarese. 

Jungli  khoolga,      Dekhani. 
Gaviyay  Mahratta. 

It  is  somewhat  remarkable  that  one  of  the  largest  animals  of  the  In- 
dian Fauna,  frequenting  all  the  extensive  forest  tracts  from  Cape  Co- 
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morin  to  the  Himalayas,  should  only  have  been  indicated  distinctly, 
within  the  last  two  years.  I  have  seen  specimens  from  Tinnevelly, 
and  likewise  from  the  whole  range  of  the  Syhadree  mountains  up  to 
Mahableshwar,  and  I  know  that  the  animal  has  been  killed  near  Vel- 
lore,  in  the  Sherwaroyah  hills  near  Salem,  at  Aseergurh,  in  Kandes, 
Rajamundry,  and  I  doubt  not  that  it  will  likewise  be  found  in  all  the 
deeper  recesses  of  the  eastern  Ghauts,  and  on  the  banks  of  all  the  great 
rivers  passing  through  them.  An  imperfect  cranium,  which  seems  to 
belong  to  a  female  of  this  species,  in  the  United  Service  Museum,  is 
labelled  thus  ^'  Head  of  a  Bison  from  Kuddah,  Straits  of  Malacca, 
presented  by  Lieutenant- Colonel  Frith,  Madras  Artillery." 

The  following  memoranda  were  made  in  1833  in  the  southern  Mah- 
ratta  country,  at  a  time  when  I  had  frequent  opportunities  of  seeing 
the  animal.  '^  It  is  called  Gaviya  by  the  Mahrattas,  Jungli  khoolga 
and  Urna  by  the  Mahommedans,  (though  it  has  not  the  slightest  affi- 
nity with  the  buffalo,  to  which  both  of  these  names  apply),  and  Karkona 
by  the  Canarese,  which  is  of  similar  import,  from  Kadu,  a  forest,  and 
Kona,  a  buffalo. 

It  differs  also  very  remarkably  from  the  common  ox,  and  though  it 
approaches  considerably  more  to  the  descriptions  of  the  bison,  the  name 
generally  applied  to  it  by  English  sportsmen,  it  exhibits  marked 
structural  differences,  excluding  it  from  the  Bisontine  group  as  defined 
by  Cuvier.  These  consist  in  the  plane  of  the  fore-head  being  **  flat 
and  even  slightly  concave,"  and  in  the  possession  of  only  13  pair  of 
ribs.  It  is  not  improbable  that  it  will  be  found  to  constitute  a  con- 
necting link  between  ihe  Bisontine*  and  Taurine  groups.  The  most 
remarkable  characters  in  the  animal  are  an  arched  coronal,  or  convex 
bony  ridge,  surmounting  the  frontal  bone,  and  projecting  beyond  it  so  as 
to  make  the  line  from  the  vertex  to  the  orbit  a  concave  sweep ;  the 
continuation  of  which  from  the  orbit  to  the  muzzle  is  slightly  convex. 
The  other  distinctive  mark  is  the  prolongation  of  the  spinous  proces- 
ses  of  the  vertebrae  of  the  back,  from  the  withers  to  the  loins  where 
they  cease  abruptly.  These  processes  are  12f  in  number,  and  their  pro- 
longation gives  the  animal  a  very  extraordinary  appearance. 

*  One  prime  character  of  scull  is  enormous  massiveness,  three  time  that  of  the  Ox's 
scull.— B.  H.  H. 
t  13,  or  same  as  the  ribs. — B.  H.  H. 
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The  largest  individual  I  met  with,  was  killed  in  an  island  of  the 
Kala  Nuddee  in  the  district  of  Soonda,  in  1827*    A  noted  shikaree, 
the  Potel  or  headman  of  AUoor  (a  Hubshee  or  negro  descendant  of  some 
of  the  nomeroos  African  slaves  imported  in  the  16  th  century  by  the 
Mahommedan  kings  of  Beejapoor,  and  who  still  exist  as  a  distinct 
race,  in  this  district,)  called  us  at  day-light,  and  promised  to  shew  us 
one  of  the  animals  described  by  him  as  a  wild  buffalo.     Crossing  the 
river  in  a  canoe,  we  struck  into  the  forest  and  soon  came  upon  a  track 
which  he  pronounced  to  be  that  of  a  large  bull.    On  this  he  proceeded 
with  the  steadiness  and  sagacity  of  a  blood-hound,  though  it  was  often 
imperceptible  to  our  eyes.      At  times  when  a  doubt  caused  us  to  stop, 
he  made  a  cast  round,  and  on  recovering  the  track  summoned  us  to 
proceed  by  a  loud  whistle,  or  by  imitating  the  cry  of  the  spotted  deer, 
for  not  a  word  was  spoken,  and  the  most  perfect  silence  was  enjoined. 
As  we  advanced  he  pointed  silently  to  the  broken  boughs  or  other 
marks  of  the  passage  of  a  large  animal,  and  occasionally  thrust  his 
foot  into  the  recent  dung,  judging  by  its  warmth  of  the  vicinity  of  the 
game.     We  followed  his  steps  for  three  miles  to  the  river,  then  along 
the  banks  towards  Dandelly,  where  the  animal  appeared  to  have  passed 
to  the  other  side*    Wading  across,  we  ascended  the  bank  of  a  small 
island  covered  with  thick  underwood,  and  some  large  trees,  amongst 
which  it  had  lain  down,  about  fifteen  yards  from  where  we  stood.    The 
jangle  was  so  thick  that  we  found  it  difficult  to  distinguish  more  than 
a  great  black  mass  among  the  underwood.     On  firing  the  animal  got 
on  his  legs,  received  two  balls  more,  and  rushed  into  the  jungle  where 
he  became  very  furious,  and  we  were  obliged  to  shelter  ourselves  be- 
hind the  trees,  to  avoid  the  repeated  charges  he  made,  though  one 
hall  through  the  shoulder  which  had  broken  the  bone  above  the  elbow, 
prevented  his  moving  with  facility.      He  then  became  exhausted  and 
ky  down,  snorting  loudly  and  rising  to  charge  when  any  one  approach- 
ed.   A  ball  in  the  forehead  caused  him  to  roll  over  the  precipitous 
bank  into  the  river.     Still  however  he  was  not  dead,  and  several  balls 
were  fired  into  his  forehead  behind  his  ear  and  the  junction  of  the 
head  and  neck  without  life  becoming  extinct ;    one  ball  which    had 
struck  the  vertebrae  of  the  neck  was  taken  out  almost  pulverized. 
When  drawn  ashore  and  examined  more  minutely,  the  first  sentiment 

produced  in   all  present,  was  astonishment  at  his  immense  bulk  and 

4d 
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size ;  but  on  measuriDg  his  height  we  fband  him  much  taller  than  his 
breadth  at  first  led  us  to  imagine. 

The  head  is  very  square,  and  shorter  than  in  the  common  ox,  the 
forehead  ample,  the  bony  ridge  rising  about  five  inches  in  height  from 
the  plane  of  the  frontal  bone  over  which  it  inclines.  When  viewed  be- 
hind it  rises  suddenly  and  abruptly  from  the  nape  of  the  neck,  from 
whence  to  the  vertex  it  measures  seven  inches,  the  horns  make  a  wide 
sweep,  in  continuation  of  the  arched  bony  ridge,  and  turn  slightly  back- 
wards and  upwards,  forming  an  angle  of  about  35*  with  the  frontal 
bone,  the  whole  of  the  head  in  front,  above  the  eyes,  is  covered  with  a 
coat  of  close  short  hair  of  a  light  gpreyish  brown  colour  which  below  the 
eyes  is  darker,  approaching  almost  to  black.  The  muzzle  is  large  and 
Jull,*  of  a  greyish  colour,  the  eyes  are  smaller  than  in  the  ox,  with  a 
fuller  pupil  of  a  pale  blue  colour,  the  ears  are  smaller  in  proportioo 
than  in  the  ox,  the  tongue  is  very  rough  and  covered  with  prickles, 
the  neck  is  short,  thick,  and  heavy,  the  chest  broad,  the  shoulder  very 
deep  and  muscular,  the  forelegs  short,  the  joints  very  short  and  strong, 
the  arm  exceedingly  large  and  muscular.  Behind  the  neck  and  im- 
mediately above  the  shoulder  rises  2l fleshy  gibbosity  (f)  or  hump^  the 
same  height  as  the  dorsal  ridge,  which  is  thinner  and  firmer,  rising 
gradually  as  it  goes  backwardsy^  and  terminates  suddenly  about  the 
middle  of  the  back.  The  hind  quarters  are  lighter  and  lower  than  the 
fore,  falling  suddenly  from  the  termination  of  the  ridge,  the  tail  very 
short,  the  tuft  only  reaching  down  to  the  hocks. 

The  dimensions  of  this  individual  were  carefully  noted  as  follows  :^ 

feet  inches. 
Height  at  the  shoulder 6        1^ 

Do.  at  the  rump  (taken  from  hoof  to  insertion  of  tail).     5        5 
Length  from  the  nose  to  the  insertion  of  the  tail 9        6^ 

Do.      do.  to  the  end  of  the  tail  which  was  2  ft.  10  in.  12        4^ 

Do.  of  dorsal  ridge  including  the  hump 3        4 

Height  of        do.  do 0        4^ 

Girth  (taken  behind  the  forelegs)   8        0 

Breadth  of  the  forehead  1        3^ 

*  Less  than  in  Bos  or  Bubal  us. — B.  H.  H. 

t  Quere  forwaids  ?  The  height  of  the  true  donal  ridge  declines  from  the  third  pro- 
cess of  the  yertebrse,  and  the  general  appearance  of  the  ridge  therefore  is  a  declination, 
not  a  rise,  towards  the  croup  from  the  withers.— B.  H.  H. 
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From  the  muzzle  to  the  top  of  the  arched  bony  ridge     ...  2        1^ 

Distance  between  the  points  of  the  horns  2         1 

Circnmferencc  of  horn  at  base    1         7| 

Between  the  roots  of  horns 0  13^ 

Length  of  the  ear     0  10^ 

Circumference  of  the  neck 4        4 

Depth  of  the  shoulder  (from  the  elbow  to  the  end  of  the 

spinal  ridge)     1         2^ 

From  the  elbow  to  the  knee  (i.  e.  the  fore-arm)     4        5^ 

From  the  elbow  to  the  heel     .« 2         7 

Circumference  of  the  arm   2        6 

The  skin  on  the  neck  and  shoulders  and  on  the  thighs  is  very  thick, 
being  about  two  inches  in  this  one,  which  has  already  shrunk  from 
lying  in  the  sun.  It  is  used  for  making  shields,  which  are  much  prized. 
On  examining  the  skeleton  picked  clean  by  the  vultures,  we  could  only 
distinguish  thirteen  pair  of  ribs. 

The  cows  differ  from  the  male  in  having^  a  slighter  and  more  grace- 
ful head,  slender  neck,  no  hump,  a  less  defined  dew-lap,  and  the 
points  of  the  horns  do  hot  turn  towards  each  other  at  the  points,  but 
bend  slightly  backwards ;  the  horns  are  smaller  too,  and  the  frontal 
bone  narrower,  but  the  coronal  or  ridge  is  distinctly  marked.  The 
bolls  have  the  forehead  broader  in  proportion  to  their  age.  In  the 
young  bull  it  is  narrower  than  in  the  cow,  and  the  bony  ridge  scarcely 
perceptible.  The  horns  too  in  the  young  specimen  turn  more  up- 
wards. 

The  general  colour  is  dark  brown,  the  hair  thick  and  short,  but  in  old 
individuals  the  upper  parts  are  often  rather  bare.  That  on  the  neck 
and  breast  and  beneath  is  longer,  the  skin  of  the  throat  is  somewhat 
loose,  giving  the  appearance  of  a  slight  dew-lap.  The  legs  are  white, 
with  a  rufous  tint  on  the  back  and  side  of  the  forelegs.  The  skin  of 
the  under  parts  when  uncovered,  is  a  deep  ochry  yellow.  The  cow  has 
the  legs  of  a  purer  white. 

The  breeding  season  is  said  to  be  early  in  the  year,  and  the  calves 
are  bom  after  the  rains.  The  bulls  are  often  found  separate  from  the 
herd,  which  consists  generally  of  from  ten  to  fifteen  cows  and  a  bull. 
They  generally  feed  during  the  night,  browzing  on  the  young  grass  and 
the  tender  shoots  of  the  bamboos,  of  which  they  are  very  fond.    In  the 
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morning  they  retire  to  some  thicket  of  long  grass,  or  young  bamboos, 
where  they  lie  down  to  ruminate.  When  disturbed  the  first  that  per- 
ceives the  intruder  stamps  loudly  with  its  foot  to  alarm  the  rest,  and 
the  whole  rush  through  the  forest,  breaking  down  every  obstacle,  and 

forcing  their  way  with  a  terrific  crash, 

dat  euntibus  ingens 

Silva  locum,  et  magno  cedunt  virgulta  fragore. 

Mtl,  vii.  676. 

When  suddenly  approached  in  the  night,  they  start  off  with  a  loud 
hissing  snort. 

In  1831,  I  saw  a  young  Bison  calf  in  the  possession  of  some  Gowlees, 
the  owners  of  large  herds  of  buf^oes  in  the  Hangul  talook.  It  was 
caught  when  just  dropt,  in  the  month  of  May,  and  when  I  saw  it,  was 
seven  months  old,  very  tame  and  gentle,  though  timid,  licking  the 
hands  of  the  Gowlees,  and  frisking  about  with  the  buffalo  calves.  It 
was  the  same  colour  as  the  old  animal,  very  dark  brown  with  white 
legs.  The  head  small,  the  forehead  wanting  the  breadth  so  remark- 
able in  the  adult,  and  the  bony  ridge  of  the  crown  was  hardly  percep- 
tible. The  horns  were  just  beginning  to  sprout,  the  ears  larger  and 
rounder  than  those  of  the  buffalo,  the  eyes  a  pale  grey  or  cerulean  colour. 
The  hair  on  the  throat  was  long,  and  the  dew-lap  slightly  indicated. 
No  hump  was  perceptible,  but  the  dorsal  ridge  was  distinctly  marked. 

The  Gowlees  say,  they  see  great  numbers  of  Bison  when  pasturing 
their  herds  in  the  neighbouring  forest.  They  describe  them  as  very 
timid  and  watchful,  more  so  than  any  other  wild  animal,  always  repos- 
ing in  a  circle  with  their  heads  turned  outside,  ready  to  take  alarm. 
They  add,  that  they  see  most  calves  from  June  to  October,  but  the 
greatest  number  about  August.  They  do  not  know  how  long  the  cow 
goes  with  calf,  but  suppose  the  period  of  gestation  to  be  the  same  as 
that  of  the  buffalo,  or  ten  months  and  ten  days.  The  old  male  drives 
the  others  from  the  herd  at  the  breeding  season,  and  the  single  ones 
seen  in  the  jungle  are  young  males  of  this  description,  and  it  is  proba- 
ble the  very  old  bulls  are  sometimes  expelled  also  by  younger  and 
stronger  males.'* 

For  the  following  particulars  derived  from  the  observation  of  the  animal 
id  the  Shervaroyah  hills,  1  am  indebted  to  Mr.  Fischer,  of  Salem  :  ''  The 
Bison  ordinarily  frequents  the  hills,  seeking  the  highest  and  coolest 
parts,  but  during  the  hottest  weather,  and  when  the  hills  are  parched 
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by  the  heat,  or  the  grass  consumed  by  fire,  the  single  families,  in 
which  they  commonly  range  the  hills,  congregate  into  large  herds,  and 
strike  deep  into  the  great  woods  and  valleys  ;  but  after  the  first  show- 
ers, and  when  verdure  begins  to  re-appear,  they  again  disperse,  and 
range  about  freely.  In  wet  and  windy  weather,  they  again  resort  to 
the  valleys,  to  escape  its  inclemency,  and  also  to  avoid  a  species  of  fly 
or  gnat,  which  harasses  them  greatly.  In  the  months  of  July  and 
August,  they  regularly  descend  to  the  plains,  for  the  purpose  of  licking 
the  earth  impregnated  with  natron  or  soda,  which  seems  as  essential  to 
their  well-doing,  as  common  salt  is  to  the  domestic  animal  when  kept 
in  hilly  tracts. 

The  chief  food  of  the  Bison  seems  to  be  the  following  grasses  and 
plants : — 

Yadaiydn  cody 

VaJIaum  pilloo  A  species  of  Sacharum,  used  for  thatch. 

Odeserengan  pilloo 

The  cottay  woottoo  leaf Ricinus  Communis^  Castor  oil  Plant. 

Mullum  pilloo     Anthystiria  polystachicty  Roxb. 

Canavum  pilloo Sorghum  muticum.     Wild .  Cholum, 

Cheevum  pilloo Broom  grass.     (Aristida). 

Caitoo  Corangan  leaf \A  species    of    Convolvulus.    Ipomcsa 

Staphylinaf 
but  they  will  eat  with  avidity  every  species  of  grain  commonly  culti- 
vated on  the  hills  or  plains,  as  the  ryots  find  to  their  cost.  The  Bison 
particularly  is  so  fond  of  the  avaray  cottay  {Dolichos  Lablaby  Ainslie),* 
when  in  blossom,  that  they  will  inVade,  and  destroy  fields  of  it,  in 
open  daylight,  in  despite  of  any  resistance  the  villagers  can  offer.  In 
other  respects  it  is  a  very  inoffensive  animal,  very  rarely  attacking  any 
one  it  encounters,  except  in  the  case  of  a  single  bull  driven  from  the 
'herd.  Such  a  one  has  occasionally  been  known  to  take  up  his  location 
in  some  deep  bowery  jungle,  and  deliberately  quarter  himself  on  the 
cultivation  of  the  adjacent  villages.  The  villagers  though  ready  to 
assist  Europeans  in  the  slaughter  of  Bison,  will  not  themselves  destroy 
them  (the  inviolability  of  the  cow  extending  to  the  Bison)  ;  and  so  bold 
does  this  freebooting  animal  become  in  consequence,  that  he  has  been 
known  to  drive  the  ryots  from  the  fields,  and  deliberately  devour  the 
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Country  bean. 
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produce.      But  in  general  it  is  a  timid  animal,  and  it  is  often  difficult 
to  get  within  gun-shot  of  them. 

The  period  of  gestation  is  with  the  Bison  the  same  as  with  the  do- 
mesticated animal ;  they  drop  their  young  in  the  months  of  September 
and  October.    I  once  had  one  brought  to  me  so  young,  the  navel  string 
was  still  unseparated*      I  should  think  it  was  then  about  the  size  of  a 
common  country  cow's  calf  of  four  months  old.     It  seems  a  slow  grow- 
ing animal.     A  calf  I  had  for  three  years  was  evidently  in  every  res- 
pect still  a  mere  calf.    They  seem  very  difficult  to  rear.  I  have  known 
it  attempted  at  different  ages,  but  never  knew  the  animal  to  live  beyond 
the  third  year.    Mr.  Cockburn  has  tried  it  in  vain,  in  its  native  cli- 
mate, the  Sherwaroyah  hills,  and  I  have  made  the  attempt  at  Salem 
repeatedly.    At  one  time  I  had  five  in  my  farm-yard ;  one  lived  for 
three  years :  but  this  one,  with  all  the  others,  died  suddenly  in  the 
same  week  from  some  disease,  marked  by  refusal  of  food,  running  from 
the  nose,  and  an  abominable  stench  from  the  mouth.  A  similar  disease, 
it  may  be  noted,  prevailed,  I  was  informed,  at  the  same  time,  among 
the  Bison  of  the  Sherwaroyah,   Shandamungalum  and  Neilgherry  hills. 
The  calves  I  had,  never  became  in  any  degree  domesticated :  the  do- 
mesticated cow  could  never  be  induced  to  suckle  them." 

I  may  add,  that  the  persevering  ferocity  of  the  Bison  of  the  Sub- 
Himalayan  range,  described  by  Mr.  Hodgson,  is  quite  foreign  to  the 
character  of  the  animal  in  the  southern  forests.  When  wounded,  it  is 
true,  it  charges  its  assailant  with  determined  courage,  and  many  in- 
stances have  come  to  my  knowledge  of  its  doing  so  with  fatal  effect, 
among  which  I  may  cite  those  of  two  officers  within  the  last  few  years, 
both  of  whom  were  killed  at  the  Mahabaleshwar  hills ;  but  in  general 
it  will  always  seek  its  safety  by  flight,  if  permitted. 

inches. 
Height  from  the  end  of  the  maxillary  bone  to  the  vertex...         22 

Breadth  of  front  between  the  edges  of  the  horns 13  to  14 

Length  of  horn  from  base  to  point  in  a  straight  line   21 

Do.        do.  along  the  curve 30 

Diameter  (longest  section)  inside ^ 6^ 

Do.       (broadest  do.) 4f 

Circumference  at  the  base • 18^ 

Distance  between  the  points 39 
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Proceedings  of  a  Special  Meeting  held  at  the  Asiatic  Society*s  Roams. 

(Friday,  14tfc  May,  18*1.; 

The  Hon*ble  W.  W.  Bird,  £»q.  in  the  Chtur. 

Read  the  following  letters  ;  viz. 

From  Mr.  A«  Caoma  de  Korosi  of  the  1st  May  18*1,  tendering  to  resign  the  office 
of  Librarian  to  the  Asiatic  Society  of  Bengal,  and  requesting  permission  to  occupy 
bis  present  quarters  in  the  Asiatic  Society's  premises  till  the  period  of  his  departure 
from  Calcutta.  Also  offering  for  the  acceptance  of  the  Society  "  the  half  of  his 
salary"  received  by  him  during  the  three  years  of  his  employment  as  the 
Society's  Librarian* 

From  Mr.  Secretary  Bushby,  No.  509,  dated  the  7th  April  18*1,  communicating 
copy  of  a  letter  from  the  Hon'ble  the  Court  of  Directors,  advising  that  they  bad 
sanctioned  the  payment  of  an  advance  of  J!lBO  to  Mr.  E.  Blythe,  selected  by 
Professor  Wilson  as  Curator  of  the  Museum  of  the  Society,  for  his  outfit  and 
passage,  and  requesting  information  as  to  the  mode  most  agreeable  to  the  Society 
to  refund  the  advance  made  to  Mr.  Blythe  by  the  Court. 

On  the  foregoing,  it  was  resolved— 

That  the  Committee  recommend  that  the  resignation  of  Mr.  Csoma  de  Korosi  be 
accepted,  with  the  expression  of  the  acknowledgments  of  the  Society  ; — That  the  So- 
ciety do  not  accept  the  refund  of  the  half  salary  for  three  years  ; — That  the  Society 
with  reference  to  the  continued  connection  with  Mr.  C.  de  Korosi  accede  to  placing 
him  on  the  same  footing  as  he  was  before  he  became  Librarian,  and  permit  him  to 
remain  in  the  rooms  he  now  occupies  till  his  departure. 

That  the  Committee  recommend  the  Society  to  employ  a  Librarian  on  100  Rupees 
per  mensem,  and  suggest  that  candidates  be  invited  to  submit  their  application,— the 
Secretary  in  the  mean  time,  taking  on  himself  the  charge  of  the  Library. 

That  the  invitation  be  conceived  in  the  following  terms: — "  The  Society  beg 
to  state  that  no  candidate  need  apply  who  is  not  a  man  of  education  and  of  literary 
habits,  more  or  less  acquainted  with  Oriental  languages,  and  who  is  not  prepared  to 
attend  in  the  Library  for  not  less  than  four  hours  a  day." 

The  question  of  re -payment  of  the  advance  to  Mr.  Blythe  for  outfit  made  by  the 
Court  of  Directors  being  laid  before  the  Committee,  it  was  resolved — That  the  sub- 
ject be  left  in  abeyence  till  his  arrival. 

With  reference  to  the  foregoing  Resolutions,  the  following  letters  to  Mr>  Csoma 
de  Korosi  and  to  Mr.  Secretary  Bushby  were  addressed,  and  a  '*  Notice"  published 
in  the  daily  papers  under  this  date. 


'  To  Mr.  A.  Csoma  oe  Korosi/ 

Librarian, 
*  SiE, — Having  submitted  to  the  Committee  of  Papers  of  the  Asiatic  Society  your 
letter  dated   the  1st  instant,  tendering  your  resignation  as  its  Librarian,    with 
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liberty  to  retain  your  present  quarters  till  the  period  of  yonr  departure  from 
Calcutta,  as  also  tbe  offer  of  half  the  salary  received  by  you  during  the  three  years 
of  your  employment,  I  am  desired  to  state  that,  although  the  Society  accepts  your 
resignation,  with  the  expression  of  its  acknowledgments  for  your  valuable  services, 
yet  it  cannot  accept  yonr  offer  of  the  refund  of  '*  the  half  salary  for  three  years  ;*' 
but  your  motives  for  making  it  are  duly  appreciated. 

S.  With  reference  to  the  continued  connection  with  yourself  and  the  Society,  the 
Committee  of  Papers  accedes  to  placing  you  on  the  same  footing  as  you  were  before 
you  became  Librarian,  t.  e.  to  receive  an  allowance  from  the  Societyof  Rupees  50 
per  month,  with  permission  to  retain,  till  your  departure  from  Calcutta,  the  rooms 
now  occupied  by  you. 

3.  The  foregoing  arrangements  to  have  effect  from  the  15th  instant. 

I  am  &c. 
CSigned)  H.  Tor  a  ens. 

Secretary  Adatic  Society* 


*  To  G.  A.  BusHBT,  Esq. 

'  Secretary  to  the  Government  of  hidia, 
*  Gen*  Dept, 

<SiR, — I  have  the  honor  to  acknowledge  the  receipt  of  your  letter,  No.  309,  dated 
the  7th  ultimo  with  its  enclosure,  and  in  reply  to  state  for  the  information  of  the 
Right  Hon'ble  the  Governor  General  of  India  in  Council,  that  the  Asiatic  Society 
would  prefer  that  the  consideration  by  them  of  the  suggestion  of  the  mode  of  re- 
funding the  advance  of  JE^BO,  for  outfit  and  passage  made  to  Mr.  E.  Blythe,  who  has 
been  selected  as  the  Curator  of  the  Society  by  the  Hon'ble  the  Court  of  Directors^ 
be  left  in  abeyance  till  the  arrival  of  that  individual. 

I  have,  &c. 

CSigned)  H.  Torrens, 

SeerOary  Asiatic  Society. 


NOTICE. 


Wanted,  a  Librarian  for  the  Asiatic  Society  of  Bengal,  at  a  Salary  of  Ra.  100  per 
month.  No  candidate  need  apply  who  is  not  a  man  of  education  and  of  literary 
habits,  more  or  less  acquainted  with  Oriental  languages,  and  who  is  not  prepared 
to  attend  in  the  Library  for  not  less  than  four  hours  a  day. 

Applications  to  be  submitted  addressed  to  H.  Torrens,  Secretary  Asiatic  Society. 
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Proceedings  of  the  Asiatic  Society, 

(Wednesday  Evemng,  7th  July,  184JJ 

Dr.  J.  J.  HjBBSRLiir,  Senior  Member  present,  in  the  Chair. 

Mr.  S.  G.  T.  HxATLT  proposed  at  the  Meeting  of  the  fld  June  last,  was  ballotted  for  and 
dnly  elected. 

Ordered,  that  the  usual  communication  of  his  election  be  made  to  Mr.  Hbatlt,  and  that  he 
be  ftinushed  with  a  copy  of  the  rules  of  the  Society  for  his  guidance. 

LUtrary  and  Museum, 

Booh*  reeekfeifor  the  Library  of  the  AHatie  Soeiei^tfor  the  Meeting  of  the  7M  July,  1841. 

Mantell's  Wonders  of  Geology,  London,  18S8,  8to.  2  vols. 

The  Calcutta  Christian  Observer,  for  June  and  July  1841,  New  Series,  vol.  fld,  Nos.  18 
and  19. 

Lardner's  Cabinet  Cydopsedia— Swainson  and  Shuckard's  History  and  Natural  arrange- 
ment of  Insects. 

Transactions  of  the  Linnean  Society,  vol.  16th,  part  1st,  vol.  17th,  part  1,  fl,  S,  and  vol.  18, 
parts  1,  2,  S,  7  vols. 

Calcutta  Monthly  Journal,  &c.  for  May  1841,  1  vol. 

Yarrell's  History  of  British  Birds,  part  fSd. 

Annuals  and  Magazine  of  Natural  History,  No.  41,  March  1841. 

Oriental  Christian  Spectator,  Second  Series  for  March,  April,  and  May  1841,  Nos.  3,  4,  5, 
Bombay. 

Maha-Nataka,  a  Dramatic  History  of  King  Rama,  by  Hanumat,  translated  by  Kali  Krishna 
Bahadur,  Calcutta,  1840^  1  vol. 

Genealogical  and  other  accounts  of  MaharRi^a  Kali  Krishna  Bahadur,  Calcutta,  1841. 

Proceedings  of  the  American  Philosophical  Society,  vol.  1st,  Nos.  IS  and  IS  for  1840. 

Proceedings  of  the  linnean  Society  of  London. 

Catalogue  des  Livres  eomposant  la  Bibliotheque  de  feu  M.  Klafvoth,  Paris,  18S0.  1  vol. 

Read  the  following  report  from  Dr.  £.  Roxk,  appointed  Librarian  to  the  Asiatic  Society  of 
Bengal  in  the  room  of  Mr.  Csomo  Ds  Kokosx,  resigned. 

H.  ToRBXNs,  Esa. 

Secretary.,  Asiatic  Society. 

Sir,— I  have  the  honor  to  submit  to  you  the  following  report  :— 

Having  taken  charge  of  the  Library  on  Monday  the  2l8t  of  June,  I  thought  it  my  duty  to  ascer- 
tain the  number  of  the  European  Books;  the  number  not  being  specified  in  the  Manuscript 
Catalogue,  and  I  found  it  to  be  the  following : — 

English  Books,         ...        ...        ...        ...        ...    2,{9C 

Ditto  Pamphlets £11 ^{,505 

French  Books,         ...        ...        ..i        ...        ...     1,140 

Ditto  Pamphlets,     209 ^1,349 

Latin  Books,  5S7 

Ditto  Pamphlets,      ...        •••        ...        ...        ...         €7  064 

Miscellaneous  Books,         S31 

Ditto  Pamphlets,      39 870 

Books  lent  out,         405 

Ditto  Pamphlets  ditto,        14 £19 5005 

4e 
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It  is  highly  satisfactory  to  me,  as  it  will  no  doubt  be  to  the  Committee,  to  know  that  most  of  the 
Books  belonging  to  the  Society  are  in  good  condition.  I  am,  however,  sorry  to  say,  that  some 
of  the  Manuscripts  of  the  Sanscrit  and  Persian  Library  are  in  a  state  which  threatens  irreparable 
loss,  if  not  immediately  transcribed. 

Of  these  I  forward  a  list 

The  key  of  the  Medal  Cabinet  having  been  delivered  to  me  by  Mk.  Piddingtom,  I  counted  the 
medals  in  the  presence  of  M&.  De  Kobos  and  Mb.  Bouchez,  and  found  their  number  exactly 
corresponding  to  that  stated  in  the  list,  excepting  two  impressions  which  were  not  mentioned 
in  it. 

My  attention  has  been  directed  to  the  arrangement  of  the  Books  and  of  the  Catalogue,  and  I 
avail  myself  of  the  present  opportunity  to  make  a  few  remarks. 

The  arrangement  of  the  books  is  made,  I  perceive,  according  to  the  languages  in  which  they 
are  written,  and  in  each  division  they  are  placed  according  to  their  size ;  the  same  plan  is 
adopted  in  the  Catalogue,  with  the  exception,  that  the  Books  instead  of  being  placed  according  to 
their  size,  are  arranged  after  the  alphabetical  order. 

I  need  not  stay  to  inquire  how  this  arrangement  is  at  variance  with  a  proper  classification, 
as  I  think  this  is  clearly  apparent,  I  shall  merely  offer  a  few  remarks  concerning  it 

As  the  proi»er  and  principal  design  of  the  arrangement  of  a  Library  is  to  promote  the  most  exten- 
sive and  the  most  beneficial  use  of  the  books,  no  classification  which  does  not  approach  as 
near  as  possible  to  the  natural  division  of  literature  in  general,  can  be  satisfactory. 

An  arrangement  opposite  to  the  classification  of  sciences,  isolates  the  use  of  the  books,  while 
a  Library,  arranged  as  strictly  as  possible  according  to  the  subjects,  suggests  at  once  all  that  is,  and 
all  that  is  not  contained  in  the  collection  relating  to  the  different  branches  of  science,  and  at 
the  same  time  invites  and  introduces  the  inquiring  mind  into  the  outer  halls  of  science. 

All  the  large  libraries  which  I  have  seen  are  arranged  according  to  this  plan,  for  instance  those  of 
Berlin,  Groettingen,  and  Wolffenbuttel. 

It  is  desirable,  that  this  principle  should  be  followed  in  the  arrangement  of  every  library ;  yet  it 
must  be  allowed,  that  it  can  strictly  be  adhered  to  only  in  large  collections  which  contain  the  lead* 
ing  works  of  every  branch  of  learning;  it  must,  however,  be  borne  in  mind,  that  an  arrangement 
according  to  a  weU-concerted  plan,  though  not  followed  out  in  the  minor  niceties,  is  infinitely  pre- 
ferable to  an  arrangement,  based  upon  a  contrary  principle. 

For  a  Catalogue  there  is  not,  however,  the  same  necessity  for  such  an  arrangement.  A  Catal<^:ue 
has  to  state  only  what  books  are  in  a  library,  and  to  point  them  out,  so  as  to  be  easily  and 
immediately  found;  the  alphabetical  order  seems  to  be  a  sufficient  provision. 

This  arrangement  is  adopted  in  the  Cataloguesof  many  libraries.  There  is,  however,  another 
purpose  in  the  framing  of  a  Catalogue  which  should  not  be  forgotten,  and  that  is  to  inform  the  man 
of  reading  and  science,  what  advantages  he  may  derive  firom  consulting  the  library.  It  can  scarcely 
be  expected,  that  such  information  can  be  obtained  by  an  alphabetical  order.  To  peruse  a  Cata- 
\oga&  of  a  large  library  to  ascertain  what  works  it  containsi  relating  to  particular  branches  of  learn- 
ing, is  a  waste  of  time  to  which  few  people  will  submit,  and  consequently  a  library  may  contain 
many  excellent  works  which  have  escaped  the  notice  even  of  literary  men,  and  the  Catalogue 
therefore  fails  in  accomplishing  the  most  important  purposes  for  which  it  was  made.  ^ 

If  the  foregoing  remarks  be  correct,  a  new  arrangement  of  the  Library  and  Catalogue  is  desirable. 

The  number  of  books  being  5,000  and  upwards,  is,  I  think,  sufficiently  large  to  sanction  such 
an  arrangement,  and  as  a  new  Catalogue  is  now  about  to  be  printed,  this  is  perhaps  the  most 
favorable  time  to  make  it,  should  the  Committee  deem  it  necessary. 

Under  this  impression,  I  have  directed  my  attention  to  a  proper  arrangement  of  the  Library  and 
Catalogue,  which  might  afford  the  members  of  the  Society  the  greatest  facility  in  using  the  books. 

I  have  now  the  honor  to  lay  the  arrangement  which  I  think  it  desirable  to  make  before  the 
Committee;  but  I  would,  however,  beg  to  say  the  arrangement  is  based  on  a  Classification  of  the 
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Bolgecte,  only  as  &t  as  the  deficiencies  of  the  Library  will  admit,  and  will  afford,  if  not  all,  most  of 

the  advantages  of  the  above  plan. 

A.  B.  C. 

Claaiical  Literatore.  Oriental  Literature.  European  (modem)  Literature. 

A  Classic  Literature. 

I  Philosophy.  II.  History,  &c.  III.  General  Literature. 

Thus  also  the  Oriental  Literature. 

C. 

European  (modem)  Literature. 
I.— Theology, 

II. — Jurisprudence, 

IIL — Medicine, 

IV.— PhUosophy, 

y. — Mathematics, 

YI*— Natural  Sciences, 

VII.— History  (including  Diplomacy,  Numismatology,  Biography,  Memoirs,  ftc.) 

VIIL— 'Geography,  Topography,  Statistics,  &c. 

IX.— Travels  and  Voyages, 

X— General  Literature, 

XI.— Linguistics,  (Dictionaries,  Grammars,  &c.) 

XII. — Proceedings,  Records,  ftc.  of  Societies,  Journals,  &e. 

XIII. — Encyclopaedia  Works. 

XIV.— Maps. 

I  have  not  stated  the  sub-divisions  in  the  arrangement  of  the  Library,  as  they  must  depend  upon 
the  number  of  works  in  each  division. 

In  the  Catalogue  eadi  division  will  be  arranged  alphabetically,  according  to  the  titles ;  but  no 
lab-divisions  will  be  made ;  still  however,  it  will  be  desirable  to  annex  an  alphabetical  Index  of  the 
names  of  the  authors,  with  reference  to  the  page  of  the  Catalogue  in  which  their  works  are  to  be 
foond. 

In  concluding  this  Report,  I  would  remark,  that  I  have  already  completed  in  Manuscript,  the 
Classical  and  Oriental  sections,  and  the  division  of  History  also  in  the  third  section. 

Should  the  Committee  approve  of  the  arrangement  I  recommend,  I  shall  endeavour  to  complete 
it  as  soon  as  possible. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

£.  RoEB. 
/•/y  1841. 

Ordered  that  the  Report  be  referred  to  the  Committee  of  Papers  for  consideration,  as  regards  the 
adoptiDB  of  the  plan  of  arrangement  and  classification  of  the  Books  recommended  by  Dr.  Roer. 

Read  tiie  following  Report  of  the  Officiating  Curator  for  the  month  of  June  last  :— 

t    H.  ToBAEKS,  Esa. 

Secretary  Asiatic  Society. 

Sir,— For  the  month  of  June  I  have  the  honor  to  report  as  follows  : — 

"Geological,  Paleontological  and  Mineralogical  Deportmentg.-'Om  catalogues  and  arrange- 
neati  are  continuing.  In  the  Geological  department  we  have  obtained  a  very  interesting  addition 
to  our  collections.  In  my  report  to  Government  on  the  soils  brought  firom  China  by  Captain 
Halsted,  and  sent  to  the  Museum  of  Economic  Geology,  I  pointed  out  that  it  was  matter  of 
Batch  regret  that  no  rocks  accompanied  the  soils,  firom  a  place  where  so  many  curious  phenomena 
hsd  evidently  taken  place,  and  were  yet  going  on.  The  Right  Honorable  the  Governor  General  has 
iMen  pleased  to  interest  himself  in  this  matter,  and  to  request  Captain  Halsteo  to  favour  us  with 
■oy  specimen  of  the  rocks  which  he  might  possess,  and  the  result  i;  tiie  very  curious  series  now  on 
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the  table ;  being  basaltic  hornblende  from  the  central  peak,  calcareous  sandstones  and  ooncretioDS 
from  the  raised  coasts  and  adjacent  islands,  with  one  or  two  specimens  of  indurated  days,  and  a 
specimen  of  what  I  should  almost  yenture  to  term  a  lias  limestone !  found  in  boulders  about  the 
mouths  of  the  volcanoes.  When  to  this  we  add  the  fkct  that  of  sixteen  specimens  of  the  soils  of  the 
island,  only  two  are  in  any  degree  calcareous,  and  these  probably  from  the  admixture  of  shells,  «e 
have  evidence  that  the  volcanoes  have  formed  the  soils  by  eruptions  of  mud,  either  before  or  since 
the  upheavement  of  the  island,  since  fW>m  the  absence  of  the  calcareous  matter  the  soils  cannot  have 
been  formed  like  the  coast  rocks.  It  would  moreover  appear,  that  the  eruptions  have  been  from 
different  strata,  amongst  which  one  much  resembles  the  lias,  so  great  a  novelty  in  Indian  Geology ; 
but  which  according  to  Fbakklin,  is  found  [in  the  basaltic  district  of  Bu^dlecund;  in  the  direct 
line  between  the  mud  volcanoes  of  Cheduba  and  those  of  Sommeanee. 

Osteological. — We  are  beginning  to  mount  the  skeleton  of  the  Neelghye. 

Ornithological  and  MamnuUogieal. — Nothing  new  to  report. 

Conchological. — Captain  Halsted  has  obliged  us  by  a  small  collection  of  shells  ftom  Chednba 
and  the  neighbouring  islands,  of  which  some  will  be  additions  to  our  cabinet. 

Botanical. — ^We  have  also  in  this  department  to  announce  an  addition  to  the  development  of 
our  knowledge  of  Indian  Natural  History.  My  report  for  the  month  of  May,  and  the  Paper  on 
the  Society's  Himalaya  Lichens,  published  in  the  Journal,  anticipated  the  probability,  that  we 
should  discover  valuable  ones  in  our  vast  extent  of  territory  ;  and  I  have  now  the  pleasure  to  an- 
nounce, that  one  of  our  own  specimens  No.  17,  which  at  first  gave  a  brilliant  crimson,  has  now 
changed  to  a  rich  purple,  shewing  that  it  is  of  considerable  value  as  a  dying  Lichen.  The  bottle 
containing  the  liquid  has  been  placed  at  the  disposal  of  the  Right  Honorable  the  Governor  Ge- 
neral for  transmission  to  England ;  and  we  shall  endeavour  to  procure  such  a  supply  of  the  Lichen, 
as  may  enable  proper  experiments  to  be  made. 

Mtueum  of  Economic  Geology. — Db..  Avgus  has  been  kind  enough  to  procure  for  us  from  Da. 
HuMTEA  of  Futtyghur,  specimens  of  the  green  glass  bottles,  and  of  the  mixture  used  for  maau- 
facturing  them  there,  as  also  of  the  clay  £rom  which  the  fire  bricks  are  made. 

He  has  also  been  good  enou^  to  promise  us  larger  specimens  of  the  materials  from  which  the 
frit  of  the  glass  bottles  is  made,  the  scum  and  the  melted  material,  we  shall  then  possess  in  a  second 
instance,  (Mb..  W.  Pbinssp's  contribution  fixnn  the  iron  mines  of  Burdwan  being  the  first)  spe- 
cimens of  a  complete  Indian  mineral  manufacture,  from  the  raw  material  up  to  the  finished  produc- 
tion for  the  use  of  man. 

Additions  to  the  Museum  have  been  as  above  stated. 

Captain  Halsted,  H.  M.  S.  CAtMer«.— Geological  specimens  frrom  Cheduba. 

A  collection  of  Shells,  principally  from  Cheduba. 

Dr.  Hunter  from  Futtfghur  through  Dr.  Angus.—Tbiee  green  glass  bottles  from  the  Puttyghur 
manufacture,  with  sample  of  the  mixture  frrom  which  they  are  made . 

Specimen  of  the  earth  from  which  the  Puttyghur  fire  bricks  are  made. 

H.   PlDDINGKFOK, 

7th  July,  1 841 .  AcHng  Curator,  Muteum  Asiatic  Society. 

Read  letter  No.  685,  dated  18th  June  last,  frrom  the  Secretary  to  the  Government  North  West  Pro- 
vinces, forwarding  Lieut.  R.  B.  Smith's  communication,  submitting  outline  of  a  prv>ject  for  the 
elucidation  of  the  Economic  Geology  of  the  North  West  Provinces. 

Read  also  a  letter  frrom  Lieut.  R.  B.  Smith,  of  the  12th  June  last,  received  simultaneously  with 
the  foregoing,  intimating  the  submission  of  his  project. 

Ordered,  that  the  papers  be  referred  to  the  Committee  of  Papers  for  consideration :  meanwhile 
Lieut  Smith  be  addressed  to  send  the  Tabular  Forms  prepared  by  him,  said  to  embrace  all  points 
essential  to  the  formation  of  an  estimate  of  the  Economic  value  of  the  materials  specified  and  re- 
ferred to  in  his  letter  to  Mr.  Seeretary  Thomasok,  of  8d  June  1841,  paragraph  4. 
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Bead  a  report  from  Che  Officiating  Curator,  of  the  Ist  April  1841,  on  the  Cabinet  of  Coins  belong- 
ing to  the  Asiatic  Society.  ^ 

Read  also  a  letter  from  Mr.  Cboma  Dx  Kobosi,  of  Slst  March  1841,  with  a  list  on  the  same 

mbject 
Ordered  that  the  papers  be  referred  to  a  Committee  specially  selected,  for  investigation  and 

report  upon  the  subject,  with  a  view  to  the  adoption  of  measures  for  preventing  the  cause  of 

complaint  connected  with  this  particular  branch  of  the  Society's  Museum;  and  in  pursuance  of  the 

foregoing  resolution,  the  Officiating  Curator,  Messrs.  Huvpnaglx  andSTiRLiKO,  and  Dr.  Hobbxk- 

iiN  were  selected  to  form  a  Committee  for  the  purpose. 

Read  a  letter  bom  Capt.  Geo.  Twemlow,  Bengal  Artillery,  of  18th  June  1841,  forwarding  speci- 
mens of  black  shining  ore-like  particles,  which  form  on  the  ground  of  the  table  Jand  near  the 
fortress  of  Gawilghur  near  Ellichpore  after  rain,  wherever  water  has  run,  the  ground  being  of 
reddish  soU,  formed  apparently  from  Basalt  under  decomposition.  On  inspection  of  the  specimens, 
they  were  pronounced  by  the  Officiating  Curator  to  be  the  common  granular  Magnetic  Iron  Ore. 

Ordered,  that  Capt.  Twemlow  be  informed  accordingly. 

Read  a  letter  from  Capt.  W.  £.  Hat,  of  the  7th  June  1841,  descriptive  of  an  extraordinary  Bird 
he  met  with  among  the  Eastern  Islands. 

Read  a  letter  from  Lieut.  A.  CuNKiNeHAM,  of  the  25th  June  last,  on  the  Inscriptions  from  the 
GinarRock. 

Read  a  letter  from  Capt.  Jacob,  of  15th  June  1841,  forwarding  a  Transcript  in  Nagree  characters 
of  the  Ancient  Inscriptions  on  the  Gimar  Rock  near  Joonaghur,  in  Kattywar,  comprising  the 
Eastern  portion  of  the  Rock. 

Read  also  two  letters  from  Lieut  Postans,  on  the  products  of  Khorassan. 
The  Secretary  informed  the  Meeting,  that  the  subjects  treated  of  in  the  foregoing  papers,  would 
be  published  in  early  numbers  of  the  Asiatic  Journal. 

Read  a  letter  irom.  Mons.  E.  Buxnouf,  of  12th  April  1841,  acknowledging  Moorcroft's  Travels, 
aad  r^;retting  the  interruptions  of  intercourse  between  the  two  Societies,  &c. 

Read  also  a  letter  from  the  Secretary  Linnean  Society,  London,  10th  November  1840,  forwarding 
S  vols,  of  the  Transactions  of  the  Linnean  Society,  and  noticing  the  irregularity  with  which  the 
Asiatic  Researches  have  been  received  by  the  Linnean  Society,  with  Memo,  of  what  portions  of  the 
pablication  have  been  received. 

Ordered,  that  the  publications  required  as  presentations  be  forwarded,  and  occasion  taken  to 
improve  the  connections  of  the  Society  with  scientific  bodies  in  England,  and  on  the  Continent  of 
Europe. 

As  connected  with  the  subject,  the  question  for  printing  the  Transactions  of  the  Society  was  dis- 
cussed, the  printing  of  which  had  been  neglected  for  several  years  from  the  want  of  subjects,  the 
magnitude  of  the  expence  of  printing,  &c.  In  removal  of  the  first  objection,  the  Secretary  propos- 
ed to  place  at  the  disposal  of  the  Committee  of  Papers  such  papers  as  were  received  by  him  from 


594  Asiatic  Society.  [No.  115. 

contributors  to  the  Journal  for  consideration,  whether  they  should  be  omitted  in  the*  Journal  to  be 
printed  in  the  Transactions.  * 

Referred  to  the  Conunittee  of  Papers  for  consideration  and  report 

Read  letter  from  Moulvie  Abdoollah,  of  11th  June  1841,  soliciting  the  patronage  of  the  Asiatic 
Society  by  subscription  of  his  undertaking  in  reprinting  the  three  volumes  of  the  Futwa  Alumgeri, 
a  work  of  great  merit  and  of  extensive  use  in  Mahomedan  Law. 

Also  referred  to  the  Committee  of  Papers  for  consideration  and  report. 

Read  a  note  drawn  up  by  the  officiating  Curator,  on  the  examination  of  some  decayed  Oriental 
works  in  the  Library  of  the  Asiatic  Society. 

A  carved  Slab,  dug  up  at  Gurgoon,  was  presented  by  the  Assam  Tea  Company.  In  forwarding 
it,  the  Secretary,  Mr.  Hampton,  writes :  "  By  desire  of  the  Directors  of  the  Assam  Company,  I  have 
"  the  pleasure  to  forward  for  the  acceptance  of  the  Asiatic  Society,  the  accompanying  carved  Stone, 
' '  received  recently  from  Assam." 

Read  letter  from  R^ah  Kalleekrishva  Bahadoor,  of  SSrd  June  1841,  forwarding  for  the  ac- 
ceptance  of  the  Society,  a  copy  of  his  English  version  of  Maha-Nataka,  a  dramatic  Hindu  work, 
originally  written  in  Sanscrit,  together  with  the  original,  and  a  short  account  of  himself. 

Read  letter  from  Mr.  Secretary  Maddock,  of  the  S8th  June  last,  regarding  the  furnishing  of 
certain  instruments  required  for  the  Magnetic  and  Meteorological  Observatory,  proposed  to  be 
established  at  Lucknow. 

Referred  to  the  Officiating  Curator  for  report. 

An  iron  Bar  of  exact  linear  measurement  for  surveying  purposes,  constructed  by  the  late  Mr. 
James  Pkinsep,  presented  by  his  brother  and  executor  W.  P&insep,  Esq.  was  submitted  for  the 
inspection  of  the  Meeting. 

Fox  all  these  presentations  and  contributions,  the  thanks  of  the  Society  were  accorded. 
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Scheme  of  a  Table  for  all  Time.  By  CapL  R.  Shortredk,  Assistant 

Surveyor  General, 

I  enclose  for  pablication,  if  you  approve,  in  your  Journal)  a  Per- 
petual Time  Table,  which  I  constructed  sometime  ago ;  by  the  help  of 
which  may  be  found  in  less  than  half  a  minute,  the  week-day  of  any 
date  for  thousands  of  years,  past  or  future. 

Besides  the  directions  given  on  the  back,  little  more  seems  necessary 
to  render  intelligible  the  method  of  using  it.  The  Table  consists  of 
three  concentric  circular  cards,  each  having  seven  divisions  corres- 
ponding to  the  days  of  the  week.  On  the  outer  are  written,  from  left 
to  right,  on  three  circles,  the  odd  years  of  a  century.  On  the  second 
card  are  written  the  full  centuries,  of  New  Style  on  the  outer,  and  of 
Old  Style  on  the  middle  circle ;  the  order  of  these  being  from  right  to 
left.  Within  are  the  days  of  the  week  from  left  to  right.  The  third 
card  has  the  days  of  the  month  from  left  to  right,  and  within 
these,  the  twelve  months  in  a  peculiar  order,  each  following  month  being 
as  many  divisions  to  the  left  as  the  days  in  the  preceding  month 
exceed  28. 

In  using  the  Table,  the  first  thing  is  to  adjust  the  second  card  with 
its  proper  century  to  the  zero  on  the  outer  card  ;  thus  for  1841  New 
Style,  the  full  century  being  18,  the  division  containing  the  N.  S.  18 
on  the  second  card,  is  to  be  brought  opposite  that  division  on  the  outer 
card  which  contains  the  double  zero  (00),  This  being  done,  the  middle 
card  will  require  no  change  till  the  year  1900,  when  the  centurial  divi- 
sion containing  19  (N.  S.)  is  to  be  brought  opposite  the  (00)  division. 
No.  116.     New  Series,  No.  32.  4  f 
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The  odd  year  41  of  the  century  being  found  on  the  outer  card,  the 
division  containing  it  is  that  by  which  the  months  are  to  be  adjusted 
throughout  the  year :  the  division  containing  the  given  month  being 
brought  opposite  that  of  the  41,  the  days  of  the  month  will  be  opposite 
their  proper  week-days.  For  example,  to  find  the  week-days  of  the  8th 
and  18th  of  June — June  being  brought  opposite  the  41,  opposite  the  8th 
will  stand  Tuesday,  and  opposite  the  18th  stands  Friday.  In  like  man- 
ner December  being  brought  opposite  the  41,  opposite  the  23rd  stands 
Thursday.  For  the  18th  June  1815,  the  centurial  adjustment  re- 
maining unchanged,  June  being  brought  opposite  the  year  15  on  the 
outer  card,  the  18th  is  seen  opposite  Sunday.  The  battle  of  Preston 
happened  on  the  2l8t  September  1745,  Old  Style,  required  the  week- 
day. The  Old  Style  century  17th  being  brought  to  the  00,  and  Sep- 
tember to  the  year  45,  opposite  the  2l8t  stands  Saturday. 

The  battle  of  Culloden  was  fought  on  the  16th  April  1746,  O.  S. 
required  the  week-day.  The  centurial  adjustment  remaining  as  before, 
April  being  brought  opposite  the  year  46,  opposite  the  16th  stands 
Wednesday. 

Thus  the  Table  is  used  with  equal  facility  for  N.  S.  or  O.  S.  dates. 

The  second  card  having  the  full  centuries  of  both  styles,  (which  may 
be  continued  at  pleasure),  shews  at  once  those  which  have  the  same 
week-days.  The  O.  S.  centuries  are  continued  by  successive  additions 
of  7,  and  those  of  N.  S.  by  additions  of  4.  The  reason  of  which  is, 
that  a  Julian  or  O.  8.  century  having  25  leap  years,  consists  of  5200 
weeks  and  125  days.  Now  125  days  are  short  of  18  weeks  by  one 
day,  hence  each  Julian  century  commences  on  a  week-day  earlier  by 
one  than  did  the  preceding  century  ;  so  that  the  same  week-days  must 
recur  after  a  period  of  seven  centuries.  But  in  the  New  Style  there  are 
three  Gregorian  centuries  and  one  Julian  ;  and  as  a  Gregorian  century 
has  only  24  leap  years,  it  consists  of  5200  weeks  and  124  days,  being 
two  days  short  of  18  weeks.  The  loss  of  two  days  on  each  of  the  three 
Gregorian,  and  one  day  on  the  Julian  century,  amounts  to  a  week  every 
400  years,  and  hence  the  recurrence  of  the  same  week-days  in  the  order 
above  mentioned. 

When  Pope  Gregory  XIII.  in  1582  introduced  the  New  Style,  the 
object  was  to  adjust  the  festivals  in  the  Calendar  to  the  same  time  of 
the  year  as  they  held  at  the  time  of  the  Council  of  Nice  in  325  ;  ten 
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days  were  added  to  the  reckoning  by  coanting  the  14th  instead  of  the 
4th  of  October,  as  it  was  estimated  that  so  much  had  been  lost  during 
the  interval.  It  would,  however,  have  been  correct  had  only  9  days 
been  added,  because  from  325  to  1582  there  are  1257  years,  during 
which  3  days  having  been  lost  every  4  centuries,  it  is  clear  that  9  days 
most  have  been  lost  in  1200  years,  and  the  reckoning  of  the  odd  57 
years  being  the  same  according  to  both  styles. 

By  adding  ten  days  to  the  Calendar,  the  festivals  have  in  fact  been 
adjusted  to  what  they  were  in  the  century  before  the  Council  of  Nice. 

This  mistake  may  be  shewn  by  the  Table,  where  it  is  seen  that  the 
same  week-day  is  common  to  the  full  century  30  according  to  both 
styles,  and  as  the  coincidences  occur  at  intervals  of  28  centuries,  the 
same  week-day  is  common  to  both  styles  in  the  full  century  2,  whereas 
the  week-days  of  the  full  century  3  differ  in  Old  and  New  Style.  The 
agreement  would  be  perfect  in  the  year  225,  but  wrong  by  a  day 
in  the  year  325. 

This  mistake  in  adjusting  the  New  and  Old  Styles,  is  similar  to  that 
committed  in  settling  the  Epoch  of  the  Christian  Era,  the  true  time,  as 
is  now  generally  admitted,  being  4  years  before  the  common  reckoning.* 

As  it  is  often  convenient  to  reckon  dates  before  the  Christian  Era 
in  Julian  years,  I  have  given  a  rule  for  finding  the  week-days  of  such 
dates  with  facility,  by  observing  that  they  recur  in  the  same  order 
every  700  years.  The  rule  is  this :  subtract  the  given  year  diminished 
by  one  from  any  convenient  multiple  of  700,  and  use  the  remainder  as 
if  it  were  a  common  Old  Style  date. 

As  the  Gregorian  adjustment  of  the  Calendar  causes  an  error  in 
excess  of  about  one  day  in  every  40  centuries,  this  may  be  allowed  for 
by  adjusting  the  full  century-division  not  to  the  00,  but  one  division 
to  the  right  of  it  for  every  40  centuries.  This  adjustment  renders 
the  Calendar  perpetual,  so  far  as  depends  upon  our  present  knowledge 
of  the  length  of  the  year ;  but  the  adoption  of  this,  or  the  correction  of 
any  error  which  may  be  found  to  be  involved  in  it,  will  remain  for 
future  generations. 

22nd  March,  1841. 

P.S. — The  proper  method  of  manipulating  the  Perpetual  Time  Tables, 
is  the  following  : — In  adjusting  the  full  century  to  the  zero,  put  the  two 

*  See  Barlow's  Mathematical  Dictionary,  art.  Epoch ;  or  the  Essay  in  Fergusson*s 
Astronomy. 
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first  fingers  of  each  hand  to  the  back  of  the  card,  (the  zero  being  to* 
ward  the  front,)  then  with  the  thumbs  moTe  about  the  second  cwd  to 
the  required  position. 

In  making  the  monthly  adjustment,  hold  the  outer  card  between  the 
fore-finger  and  thumb,  the  division  containing  the  odd  year  of  the 
century  being  to  the  front,  then  putting  the  thumb  of  the  other  hand 
over  the  centre  on  the  face  and  the  forefinger  at  the  back,  tarn 
about  the  central  card  till  the  proper  month  division  comes  opposite 
that  of  the  odd  year. 


Notes  on  Capt  Shoktrede's  Scheme.    By  W.  Masters,  Esq. 

1.  Let  the  1st  of  January  begin  with  any  day  of  the  week  A,  and 
write  down  in  succession  all  the  months,  with  their  days  under  corres- 
ponding days  of  the  week  thus : — 

January 


A. 

B. 

C. 

D. 

E. 

F. 

G. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

February  12  3  4 

5         he.       he. 

2.  The  following  peculiarities  will  present  themselves : — 

First  The  arrangement  of  dates  and  days  of  the  week,  correspond  in 
these  months :  January  and  October ;  February,  March,  and  November ; 
April  and  July ;  September  and  December ;  the  other  three  months 
May,  June,  and  August,  are  isolated  months,  having  no  correspondence 
of  arrangement  with  any  other. 

Second.  In  leap  years,  the  dates  from  1st  March  to  31st  December 
inclusive,  will  arrive  a  day  later  in  the  week.  As  the  additional  day  of 
leap  year  comes  at  the  end  of  February,  it  does  not  afieet  the  cor- 
respondence of  dates  and  days  for  January  and  February. 

Third.  The  vertical  dates  of  January  and  October  fall  on  the  same 
days. 
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Fintfih.  The  vertical  columos  of  dates  are  found  in  the  same  order 
and  succession  in  all  the  months,  but  undar  different  days  of  the 
week :  the  agreements  noticed  in  Obs.  first  excepted. 

Fifth.  The  dates  of  the  first  column  of  January,  and  similarly  the 
other  columns,  fall  in  ilfoy,  one  day  of  the  week  ItUer  ;  in  April  and 
July  one  day  earlier  than  they  do  in  January. 

Sixth.  The  dates  of  the  ist  column  of  January  (and  similarly  all  the 
others)  will  in  August  &11  later  in  the  week  by  one  day  than  they  do  in 
May ;  and  in  September  and  December  one  day  earlier  than  they  do  in 
April  and  July. 

Seventh.  The  same  dates  in  Jume  fall  earlier  in  the  week  by  one  day 
than  they  do  in  September  and  December ;  and  in  Febmary^  March  and 
November  one  day  earlier  than  in  June,  or  one  day  later  than  in  August. 

Eighth.  If  the  Ist  of  January  fall  (m  any  day  of  the  wedc  A,  the  fol- 
lowing dates  will  fall  on  the  same  day : — 

1.      8.     15.    22.  29th  of  January  and  October. 

26.  —    of  February,  March  and  November. 

23.  30th  of  April  and  July. 
28.    —    of  May. 

* 

25.    —    of  June. 

27.  -**    of  August. 

24.  3l8t   of  September  and  December. 

3.  The  dates  and  months,  exhibited  in  Observation  8th  of  Article  2, 
are  grouped  together  in  Capt  Shortrede's  scheme  on  the  inner  or 
smallest  card,  and  arranged  in  a  peculiar  order,  as  the  author  expresses 
himself,  having  reference  to  the  eight  Observations  of  Article  2. 

4.  Some  years  have  365  days  and  some  366 ;  three  years  in  succes- 
sion have  365  days  each,  and  the  fourth  year  (with  exceptions  to  be 
noticed)  has  366  days.  The  year  that  has  365  days  has  52  weeks  and 
one  day  over ;  therefore,  whatever  day  of  the  week  begins  such  a  year, 
also  ends  it.  During  three  such  years  three  days  of  the  week  in  succession 
begin  and  end  those  years ;  the  4th  day  begins  the  4th  year ;  but  as 
this  year  has  366  days,  which  are  equal  to  52  weeks  and  2  days,  the 
day  after  the  4th  day,  that  is,  the  5th  day,  will  end  the  year.  Calling 
these  four  years  a  smes,  we  may  say  that  whatever  day  of  the  week  begins 
the  series,  the  5th  day  in  succession  ends  it«  The  6th  day  in  succession 
begins  and  ends  the  1st  year  of  the  next  series ;  the  7th  day  begins 


5. 

12. 

19. 

2. 

9. 

16. 

7. 

14. 

21. 

4. 

11. 

18. 

6. 

la 

20. 

3. 

10. 

17. 
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and  ends  the  2d  year  of  that  series ;  the  8  th  day  (i.  e.  the  Ist  week- 
day with  which  we  commenced)  begins  and  ends  the  3d  year ;  and  the 
9th  (or  2d  day)  begins  the  4th  year ;  but  does  not  end  it,  because  it  has 
366  days ;  the  10th  (or  3d  day  of  the  week)  ends  it :  and  so  on. 

5.  Let  the  days  of  the  week  be  called  a,  5,  Cy  d^  e,fy  g^  without,  at 
present,  particularising  which  day  of  the  week  is  called  a,  or  6,  or  c^ 
&c.  The  following  Table  is  constructed  on  the  principle  explained  in 
4.  It  consists  of  series  of  4  years  each  which  are  marked  1st,  2nd,  3rd 
and  4th ;  the  days  of  the  week  that  commence  these  years  are  placed 
vertically  underneath ;  the  fourth  year  has  always  two  letters ;  the 
first  indicating  the  day  of  the  week  on  which  that  year  begins,  the 
second  letter,  the  day  on  which  it  ends.  The  arrangement  comnoiences 
with  the  1st  day  of  the  Ist  year  of  any  century;  with  the  year  1,  or 
101,  or  1601,  or  1801 ;  and  the  Ist  of  January  is  supposed  to  fall  on  a 
day  of  the  week  called  a. 


Series. 

1st  year. 

2nd  year. 

3rd  year. 

4  th  year. 

1 

a 

b 

c 

d  and  e 

2 

f 

g 

a 

b  and  c 

3 

d 

e 

f 

g  and  a 

4 

b 

c 

d 

eand  f  (Table  1.) 

5 

g 

'  a 

b 

c  and  d 

6 

e 

f 

g 

a  and  b 

7 

c 

d 

e 

f  and  g 

8  a  b  c  d  and  e 

6.  After  7  series  of  4  years  each=28  years,  the  same  succession 
commences. 

7.  From  Table  (I)  may  be  formed  another  (which  will  be  given  here- 
after) exhibiting  all  the  years  of  a  century  that  begin  with  the  same 
day ;  but  it  will  be  more  convenient  to  shew  first,  how  the  centuries 
commence ;  and  of  centuries,  the  centuries  of  Old  Style  first ;  reminding 
readers  that,  according  to  Old  Style,  every  4th  year,  without  exception, 
is  a  leap  year,  and  consists  of  366  days. 

8.  By  attending  to  Table  (1)  it  will  be  seen,  that  the  series  consist 
of  lines  of  years  and  days  of  the  week  in  succession ;  each  series  has  4 
years  and  5  days  of  the  week.  If  we  fancy  weeks  lengthened  out  into 
one  uninterrupted  line  of  days,  the  first  day  a  of  the  second  week 
will  be  called  the  8th  day ;  4  weeks  will  be  called  28  days ;  and  Table 
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ly  or  rather  the  succession  which  it  shews,  may  be  represented  by 
the  following  progression  : — 

Series,       ..         ••         «•     1      2      3      4      5...  25  ...50,  &c. 

Years  ending  these  series, .    4      8    12    16    20...I00  ... 

Days  beginning  these  years,    4      9    14     19    24... 

The  common  difference  of  the  years  is  4,  of  the  days  5  :  the  25th 
term  will  therefore  be  year  100  and  day  124:  124  days  equal  17 
weeks  and  5  days ;  therefore  the  lOOdth  year  will  begin  with  the  day  e. 

9.  According  to  Old  Style  this  progression  may  be  extended  to  series 
50.  The  fiftieth  term  of  the  progression  will  be,  year  200  and  day 
249 ;  249  days  equal  35  weeks  and  4  days ;  therefore  the  200dth  year 
begins  with  the  4th  day  df.  In  the  same  manner  it  may  be  found  that 
the  year  300  begins  with  the  third  day  c;  the  400dth  with  the  2d 
day  b  ;  the  500dth  on  the  first  day  a  ;  the  600dth  on  the  7th  day  g  ; 
and  the  700dth  on  the  6th  day/ 

10.  Hence  every  lOOdth  year  commences  on  a  week-day,  one  day 
earlier  than  the  preceding  lOOdth  year :  consequently  if  the  year  1  of 
any  century  begins  on  any  week-day  a,  the  year  1  of  the  next  century 
will  begin  on  the  week-day  g^ — t.  e.  a  day  earlier. 

11.  In  Old  Style  all  the  days  of  the  week  in  their  turn  commence  a 
century  and  a  lOOdth  year. 

12.  The  following  Tables  are  formed  according  to  Articles  8 — 10. 
The  Table  marked  (2)  shews  how  each  hundredth  year  begins.  Table 
(3)  shews  how  each  century  or  first  year  of  each  100  begins  : — 


Days  of  the  week 

e 

d 

c 

b 

a 

g 

f 

begin  Hundredth 

1 

2 

3 

4 

5 

6 

7 

years,  «.  e-   years 

8 

9 

10 

11 

12 

13 

14 

(Table  2.) 

100, 200,  800,  &c. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

84 

35 

36 

37 

38 

39 

40 

41 

42 

Days  of  the  week 

a 

g 

f 

e 

d 

c 

b 

begin  centuries  or 

I 

2 

3 

4 

5 

6 

7 

(Table  3.) 

years  1  of  100 ;  1 

8 

9 

10 

11 

12 

13 

14 

of  200,  "&c. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1    27 

i     28J 
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1 3.  Now  follows  the  Table  (marked  4),  exhibiting  all  the  current  years 
of  a  century  that  begin  with  the  same  day  of  the  week.  The  primary 
arrangement  is  for  the  current  years  of  the  1  st  century  beginning  with 
year  1.  Underneath  this,  the  letters  denoting  the  days  of  the  week  are 
so  arranged  as  to  shew  how  the  superincumbent  columns  of  years  begin 
in  the  other  centuries  in  succession ;  an  arrangement  which  wiU  be 
quite  intelligible  by  attending  to  Art*  10. 


a 

b 

c 

d 

e 

f 

g 

1 

2 

3 

4 

5 

6 

7 

8 

— 

9 

10 

11 

12 

13 

14 

15 

16 

... 

17 

18 

19 

20 

, 

21 

22 

23 

24 

— 

25 

26 

27 

28 

— 

29 

30 

31 

32 

__„ 

33 

34 

35 

36 

— 

37 

38 

39 

40 

-» 

41 

42 

43 

44 

— 

45  (Table  4) 

46 

47 

48 

— . 

49 

50 

51 

52 

53 

54 

55 

56 

— 

67 

58 

59 

60 

__— 

61 

62 

63 

64 

65 

66 

67 

68 

^— 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

— 

101 

g 

a 

b 

c 

d 

e 

f 

f  . 

K 

a 

b 

c 

d 

e 

e 

f 

K 

a 

b 

c 

d 

d 

e 

f 

K 

a 

b 

c 

c 

d 

e 

f 

g 

a 

b 

b 

c 

d 

e 

f 

^ 

a 

f    for  odd  years  of  2d  century. 
— : 3d    

4th  

5th  

6th    

7th  

14.  It  will  be  seen  that  the  above  columns  of  years  begin  with  fixed 
days  for  fixed  centuries.  If  the  century  begins  with  any  day,  the 
first  column  of  years  will  begin  with  that  day,  the  other  columns  with  the 
next  day  in  succession.  Table  (3)  shews  how  the  centuries  com- 
mence ;  and  when  this  is  known,  Table  (4)  will  readily  shew  how  the 
years  commence. 

15.  These  columns  of  years  are  arranged  in  Capt  Shortrede's  scheme 
in  a  circular  order,  and  occupy  the  seven  divisions  of  the  outer  card,  in 
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the  same  succession  in  which  they  stand  above,  with  a  few  excep- 
tions. 

16.  The  exceptions  are  the  leap  years,  which  are  advanced  one  divi* 
fiion  to  the  right  of  their  proper  division,  for  the  reason  given  in  Obser- 
vation 2  of  Article  2 :  this  occasions  error  in  week-days  corresponding  to 
January  and  February,  but  the  scheme  says,  "  in  leap  years  for  January 
and  February  use  the  half  blank  space  to  the  left,  then  opposite  the 
given  date  is  the  day  of  the  week.^  This  is  obscure;  and,  if  I  un- 
derstand the  author  aright,  incorrect.  The  meaning  of  the  author  ap« 
pears  to  be,  '^use  the  division  containing  May  as  if  January  had 
been  there,  and  fancy  February  to  be  where  June  is."  This  will  lead  to 
error.  The  direction  should  be — ^for  January  and  February  in  leap  years 
take  that  day  which  is  one  division  to  the  left  of  the  day  opposite  to 
the  date.  The  week-day  for  January  and  February  is  one  day  earlier 
than  the  day  opposite  to  the  date. 

17.  Although  the  leap  years  are  thus  advanced,  the  author  of  the 
scheme  appears  to  have  left  half  the  digits  of  the  numbers  expressing 
those  years  in  their  proper  divisions ;  for  there  are  four  4s,  2s,  and  6s 
and  five  8s  in  different  divisions.  This  is  objectionable,  because  these 
numbers  may  bewilder  those  who  are  reckoning  for  the  current  years 
2,  4,  6,  8 ;  and,  if  the  scheme  be  printed  for  general  use,  should  be 
omitted. 

18.  The  middle  card  of  the  scheme  contains  not  the  centuries 
of  (3)  but  the  full  centuries  or  hundreds  of  (2)  for  the  convenience  of 
reading.  In  Table  (3)  the  days  of  the  week  for  the  current  years  of 
centuries  are  shewn  in  7  lines:  but  in  the  scheme  the  full  centuries 
and  their  fixed  days  revolve  in  a  circle ;  and  the  days  are  readily  made 
to  assume  their  positions  relative  to  the  current  years. 

19.  If  the  scheme  had  a  century  division,  then  by  adjusting  the 
century  division,  bearing  the  name  of  the  week-day  commencing  the 
centuries  which  it  contains,  with  the  year  division  containing  the  years 
1,  7,  18,  29,  all  those  years  would  be  shewn  to  commence  with  that 
day ;  and  the  years  in  the  other  divisions,  with  the  days  standing  below 
them,  for  those  centuries. 

20.  But  the  hundred  years  or  full  centuries  are  more  convenient  for 

reading,  as  years  101,  1801,  1841,  &c. ;  then  the  lOOdth  year  must  be 

>o  adjusted  to  a  year  division  that  the  day  on  which  the  following  cen- 

4g 
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tury  commences,  shall  fall  exactly  under  the  division  containing  years 
1,  7,  18,  29,  &c. 

21.  The  scheme  has  been  regulated  according  to  the  hundreds  or 
full  centuries ;  and  therefore,  when  it  is  to  be  used,  the  full-century-divi- 
sion  must  be  adjusted  with  a  current-year-division  in  accordance 
with  Art.  20. 

22.  By  comparing  Tables  (2)  and  (3)  it  will  be  observed,  that  each 
hundredth  year  commences  two  days  earlier  than  the  succeeding  cen* 
tury.  The  2  hundredth  year  of  (2)  commences  with  d ;  the  3d  cen- 
tury  of  (3)  begins  with/;  the  3  hundredth  of  (2)  begins  with  c;  the 
4th  century  begins  with  e ;  in  each  case  the  hundredth  year  begins  2 
days  earlier;  therefore,  in  using  the  scheme  the  full-century-division 
is  to  be  adjusted  with  the  current-year-division  2  remove  to  the  left 
from  the  division  containing  years  1,  7,  18,  29,  &c;  that  is,  with  the 
division  containing  the  years  5,  1 1,  22,  33,  &c. 

23.  But,  because  the  hundredths  or  full  centuries  of  Old  Style  are  all 
leap  years,  they  are  thrown  one  division  to  the  right  according  to  Art. 
16,  and  are  in  consequence  to  be  adjusted  with  the  year-division  con- 
taining the  years  6,  17,  23,  34,  &c.  The  hundreds  or  <'  full  centuries," 
do  not  commence  with  the  day  of  the  week  over  which  they  stand,  but 
with  the  day  to  the  left ;  consequently,  although  the  full-century-divi- 
sion is  shifted,  the  week-day  commencing  the  next  century  or  the  year 
1,  falls  in  the  right  place  under  the  division  containing  year  1. 

24.  The  division  containing  the  years  6,  17,  23,  34,  &c.,  have  two 
cyphers  0  0  for  reference.  If  the  scheme  be  published  for  general  use, 
it  would  be  an  improvement  to  substitute  a  black  dot,  such  as  is  used 
in  the  Nautical  Almanac  to  represent  the  New  Moon. 

25.  Let  us  now  turn  our  attention  to  the  New  Style.  In  the  year 
1752,  it  was  ''  enacted  by  24  Geo.  II.  c  23,  that  instead  of  cancelling 
ten  days  as  Gregory  XIII.  had  done,  eleven  days  should  be  left  out  of 
the  month  of  September;  accordingly,  on  the  second  day  of  that 
month,  the  Old  Style  ceased,  and  the  next  day,  instead  of  being  the 
third,  was  called  the  fourteenth,  and  by  the  same  act,  the  beginning  of 
the  year  was  changed  from  the  25th  of  March  to  the  1st  of  January."— 
Ency.  MeL  Mis,  and  Lex,  vol.  iii.  art  Calendar ^  p.  155. 

26.  It  was  likewise  enacted,  that  the  Gregorian  correction  should  be 
applied  to  certain  years  specified.      According  to  the  Gregorian  rule, 
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every  year  divisible  by  4  receives  a  day,  or  has  366  days.  But  every 
year  divisible  by  100  and  not  divisible  by  400  has  865  days.  The 
year  that  is  divisible  by  100  is  also  divisible  by  4,  since  lOOis  a  mul- 
tiple of  4 :  this  part  of  the  rule  \»  therefore  an  exception  to  the  first 
part,  since  there  are  years  divisible  by  4,  which  instead  of  having  366 
days,  have  only  365.  These  years  may  be  considered  as  losing  a  day 
to  which  they  are  entitled  by  the  first  part  of  the  rule.  The  follow- 
ing are  the  years  that  lose  a  day.  (It  is  to  be  remembered  that  those 
years  which  are  divisible  by  400  have  366  days :  this  is  a  part  of  the 
Gregorian  rule.) 

1700,     1800,     1900 2100,    2200,    2300, 

2500,    2600,    2700 2900,    3000,    3100,  &c. 

27.  Consequently,  the  correspondence  of  dates  and  days  in  Table  (1) 
will  not  answer  continuously  for  the  New  Style :  it  will  be  interrupted 
in  the  New  Style  at  the  lOOdtk  year,  corresponding  with  the  4th  year 
of  series  4  and  marked  (a)  in  the  Table.  The  lOOdth  year  begins  and 
ends  with  e,  because  it  is  not  a  leap  year ;  the  next  century,  that  is, , 
the  year  1  of  the  next  century  consequently  begins  with  f ;  and  the 
succession  given  in  (1)  will  be  again  interrupted  at  the  next  hundredth 
in  the  same  place  at  (a),  which  place  will  now  be  occupied  with  c 
and  d^  because  the  first  year  begins  with  f  and  not  with  a.  Although 
Table  (1)  is  referred  to  in  this  place,  it  is  not  to  be  understood  that  the 
letters  a,  b  and  c,  have  the  same  signification  in  New  Style  that  they  have 
in  Old  Style :  a  in  Old  Style  may  be  one  day  of  the  week,  and  in  New 
Style  another.  But  proceeding  as  above,  the  days  beginning  the  hun- 
dreds of  New  Style  may  be  found  out,  and  the  following  Table  formed, 
marked  (5) :  in  which  the  letters  are  slightly  altered  in  character  for 
the  sake  of  distinction,  but  retain  the  same  relation  of  time  or  succes- 
fiioD. 


Week  Days. 

e. 

c. 

a. 

/ 

Hundreds  of  New 

100 

200 

300 

400 

Style. 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

(Table  5) 
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28.  Observe  here  that  only  four  days  of  the  week  b^in  the  hundreds 
of  New  Style ;  and  three  days  of  the  week  never  have  that  privilege^ 
not  for  40  centuries.  The  years  in  column^  are  all  leap  years  in  New 
Style.  This  accounts  for  that  arrangement  of  Capt.  Shortrede's  scheme^ 
which  occupies  only  4  of  the  7  divisions  with  N.  S.  centuries. 

29.  About  the  time  of  the  40th  century,  the  Vernal  Equinox  will  be 
1  day  nearly  in  advance  of  the  20th  of  March ;  in  which  case  if  the 
British  Calendar  and  British  Parliament  be  in  existence,  it  may  be 
found  necessary  to  throw  out  a  day  from  the  Calendar.  If  the  mea- 
sure be  adopted  in  the  year  4000  a.  d.  then  this  year  will  not  be  a  leap 
year,  and  as  4000  is  a  multiple  of  400,  and  consequently  falls  in  column 
/,  the  year  4000  will  begin  and  end  with/ Art.  4 ;  the  week-days  a  and  c 
will  go  out  and  b  and  ff  will  occupy  their  place  for  the  next  40  centaries, 
during  which  period  the  hundreds  will  begin  thus : — 

d  b  g  e 

100  200  300  400     &c. 

Centuries  and  years  and  hundredth  years  will  begin  a  day  earlier. 
By  adjusting  the  ^*  full-century-division  one  place  to  the  right  of  0  0 
for  every  40  centuries,"  according  to  the  directions  given  in  the  scheme, 
a  correction  will  be  effected  for  the  current  years ;  but  as  the  centuries 
and  week-days  are  in  fixed  position  on  the  same  card,  the  prescribed 
adjustment  is  not  effective  for  the  hundredth  years  or  JuU  centuries  on 
the  middle  card. 

30.  It  is  now  time  to  shew  the  relation  between  the  week-days  of  Old 
and  New  Style.  On  the  3d  of  September  1762,  New  Style  was  intro- 
duced in  England,  when  the  3rd  of  September  was  called  the  14th  (25). 
Consequently  the  14th  of  September  N.  S.  fell  on  a  certain  day  in  the 
first  week,  but  the  14th  September  O.  S.  fell  11  days  after  in  the 
second  week :  therefore  the  New  Style  dates  may  be  said  to  occur  1 1 
week'daySf  that  is,  1  week  and  4  days,  that  is  4  toeek'days  earlier  than 
O.  S.  dates. 

31.  If  it  should  ever  happen  that  a  day  is  rejected  from  any  year 
by  New  Style  and  not  by  Old  Style,  then  that  year  in  New  Style  will 
end  1  day  sooner  than  in  Old  Style ;  and  consequently  the  next  year  of 
New  Style  will  be  another  day  earlier  than  Old  Style ;  that  is  12  days 
of  date  or  5  week-days ;  and  as  often  as  this  happens,  New  Style  will  be 
an  additional  day  earlier  than  Old  Style. 
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32.  This  happens  in  those  years  of  N.  S.  which  are  divisible  by  100,  but 
not  by  400 ;  that  is  in  the  years  contained  in  the  columns  e,  c,  a,  of  Table 
(5).  The  following  centuries  begin  as  many  days  earlier  in  New  Style 
than  they  do  in  Old  Style,  as  are  indicated  by  the  numbers  below  them. 

It  is  necessary  to  keep  in  mind  that,  as  the  intercalary  day  is 
thrown  oat  in  these  years,  at  the  end  of  February,  this  suppression  of 
a  day  does  not  affect  the  calculations  for  the  dates  and  days  preceding 
the  28th  of  February  :  it  makes  those  years  end  sooner,  but  not  begin 
sooner  or  later  in  the  week.* 

Centuries,  17,  18,  19,  20,  21,  22,  23,  24,  25,  26,  27,  28,  29,  30. 
Days,     ...  11,  12,  13,  13,  14,  15,  16,  16,  17,  18,  19,  19,  20,  21,  &c. 

Consequently  the  years  from  1801  to  1900  inclusive  begin  12  days 
earlier  than  they  do  in  Old  Style. 

The  hundreds  of  New  Style  advance  as  below : — 
Hundredth  Years,  17,  18,  19,  20,  21,  22,  23,  24,  2S,  26,  27, 28,  29. 

Days,     10,  11,  12,  13,  13,  14,  15,  16,  16,  17,  18,  19,  19. 

Week  Days,    ...     3,    4,    5,    6,    6,     0,     1,    2,    2,    3,    4,     5,    5, 

33.  If  New  Style  be  carried  back  in  theory,  the  preceding  arrange- 
ment will  shew  that  New  and  Old  Style  agree  in  the  following  hun- 
dredth years  or  full  centuries. 

Years  a.  d.      300,  1200,  1300,  2200,  3100,  4000,  4100.t 

34.  The  year  1841  N.  S.  began  on  Friday,  therefore  the  year  1841 
0.  S.  began  12  days  or  5  week-days  later ;  viz.  on  Wednesday.  The 
year  1800  N.  S.  began  on  Wednesday';  the  year  1800  O,  S.  began  4 
days  later  on  Sunday.  But  1800  O.  S.  stands  in  column  b  of  Table  (2), 
consequently  b  is  Sunday,  and  1800  N.  S.  stands  in  column  c.  of  Table 
(6)  therefore  c  is  Wednesday.  Therefore  the  letters  indicating  the 
days  of  the  week  have  the  significations  attached  below : — 


0.  S.  Table  (2)  e  Wednesday. 

d  Tuesday. 
c  Monday, 
b  Sunday. 
a  Saturday, 
g  Friday, 
f  Thursday. 


N.  S.  Table  (5)  e  Friday. 

c  Wednesday, 
a  Monday, 
f  Saturday.    • 


*The  note  at  the  foot  of  p.  35  Gab.  Cyc.  Chronology  of  History,  "The  Style'*  is 
partly  erroneous. 

t  The  agreement  of  1200  commences  on  the  28th  N.  S.  29th  O.  S.  of  February  of  the 
year  1100,  and  terminates  on  the  28th  N.  S.,  29th  O.  S.  of  February  of  the  year  1300. 
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35.  In  Captain  Shortrede's  scheme,  the  days  will  be  found  one  divi- 
sion to  the  left  of  the  hundreds  of  O.  S.  which  they  begin,  according 
to  Art.  23  and  16.  The  N.  S.  hundreds  will  be  found  over  their  proper 
days,  except  the  leap  years  of  column^  which  stand  over  Sunday  in- 
stead of  Saturday,  Art.  23,  16. 

36.  It  is  essential  to  observe,  that  the  scheme  supposes  the  years 
both  of  Old  and  New  Style  to  begin  on  the  1st  of  January. 

I  tested  it  with  about  a  hundred  dates  taken  from  the  *'  Cabinet  Cyc.'' 
"Chronology  of  History;"  "Hume's  History  of  England;"  "Bacon's 
Letters,"  and  some  anticipated  dates  carried  forward  by  myself,  and 
found  the  scheme  to  agree  with  all  except  two.  These  were  two  from 
Bacon,  as  follows : — 

1617.  February  6th,  Friday,  Bacon,  vol.  3d  (Letters)  page  361. 
1620.  March  8th,  Thursday,     do.  do.  599. 

It  subsequently  occurred  to  me,  that  before  the  year  1752,  the  Ecclesi- 
astical year  began  on  the  25th  of  March,  and  consequ^itly  these  years 
1617  and  1620  should  be  read  1617-18  and  1620-21 ;  because  6th  Fe^ 
bruary  and  8th  March  fall  near  the  end  of  years  17  and  20  of  the 
old  reckoning,  and  in  the  early  parts  of  the  years  18  and  21  of  the 
new  reckoning.     The  scheme  (O.  S.)  agrees  with  this  reading. 

37.  The  dates  from  3d  to  13th  September  inclusive  1752,  never 
existed  in  the  British  Calendar,  Art.  25th ;  September  the  2d  was  the  day 
immediately  preceding  the  14th.  By  reckoning  backwards  from  1814 
I  find  that  the  14th  fell  on  Thursday,  consequently  the  2d  fell  on 
Wednesday.  Old  Style  in  the  scheme  points  to  Wednesday,  but  Sept 
2d,  1752,  N.  S.  points  to  Saturday.  This  disagreement  was  expected. 
Old  Style  is  continuous,  New  Style  carried  back,  is  at  fault  between 
the  2d  and  14th  September  1752.  A  paper  in  the  Rambler,  is  dated 
Saturday,  March  14,  1752;  therefore  the  2d  of  September  following 
fell  on  Wednesday.  A  paper  in  the  Adventurer  is  dated  Tuesday,  No- 
ve9iber7,  1752;  therefore  the  14th  of  September  preceding  was  Thurs- 
day. The  following  dates  agree  with  Old  Style  of  the  scheme,  but  not 
with  New  Style. 

Tatler,  Saturday,  March      11,  1709-10 

Tuesday,  February  28,  1709.10 

Thursday,  March      2,  1709-10 

Guardian,     Tuesday,  March      24,  1712.13 


9i 
9i 


QJaJu/  X^  au^c^f-i^^i^ia^  i-'W^^y^^/ez/J^  ^^  ^ 
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GuardiaD,    Wednesday,  25,    1713 

Friday,  July  13,    1713 

Spectator,     Monday,  October  20,    1712 

Where  the  two  years  are  given,  the  ecclesiastical  and  the  historical, 
the  scheme  agrees  with  the  second  or  historical. 

The  inference  is  that  the  scheme,  as  matter  of  facty  is  nnservicable 
for  dates  in  New  Style  earlier  than  the  14th  September  1752  ;  and  si- 
milarly for  Old  Style  as  far  in  the  '*  dark  backward  and  abysm  of 
time"  as  the  first  fault  occurs  ;  the  year  of  confusion  for  instance. 

38.  In  the  author's  directions  for  dates  before  the  Christian  sera,  it 
would,  perhaps,  be  better  to  substitute  the  word  year  for  dtUe  in  the 
words  "  subtract  the  given  date.^^ 

39.  After  the  foregoing  observations,  the  reason  of  the  prescribed 
manipulation  of  the  scheme  wiU  be  understood. 

By  adjusting  the  century  division  to  the  division  0  0,  the  days 
commencing  the  current  years  fall  under  the  right  divisions  by  Articles 
22;  23;  13;  14. 

The  day  on  which  a  year  begins  is  the  day  on  which  these  dates  of 
January  fall ;— 1  (of  course)  and  8,  1 5,  22,  29  by  Obs.  8  of  Art.  2. 

The  day  on  which  these  dates  fall  is  the  day  on  which  certain  dates 
of  other  months  fall ;  vide  Observations  8.  of  Art  2 ;  and  which  are 
arranged  on  the  smallest  card  of  the  scheme. 

Therefore  by  bringing  a  month  to  the  division  of  a  current  year, 
the  week-day  above  shews  on  what  day  the  subjacent  dates  of  that 
month  fall  (with  slight  variation  for  leap  years.) 

The  other  dates  of  that  month  lie  under  their  proper  week-days 
by  Art.  1. 

There  are  no  directions  given  how  the  scheme  is  to  be  used  for 
years  of  the  first  century;  viz.  the  years  1,  25,  60,  99,  and  the  like, 
which  have  no  hundred  before  them.  It  is  therefore  necessary  to 
insert  a  cypher  or  zero  among  the  hundreds  of  7,  14,  21  of  Old  Style, 
thus  0,  7,  14,  21,  28,  36. 

40.  In  the  course  of  this  investigation,  my  attention  fell  upon  the 
Tables  that  relate  to  the  Dominical  Letters.  The  numbers  are  the  same 
both  in  the  Tables  and  in  the  scheme.  It  may  therefore  be  anticipated, 
that  the  scheme  will  soon  supplant  the  Tables. 
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41.  The  scheme  given  here  will  do  for  years  before  Christ  without  the 
trouble  of  calculation.      It  is  however  more  curious  than  useful. 

In  the  smallest  card,  use  the  black  characters  for  years  a.  b.  and 
the  red  characters  for  years  b.  c. 

The  same  in  the  middle  card.  The  centuries  of  Old  Style  will  do  for 
centuries  before  Christ ;  reading  thus,  0  hundred,  7  hundred,  14 
hundred,  &c.  b.  c. 

In  the  year-divisioDs,  leap  years  a.  d.  are  marked  with  black ;  leap 
years  b.  c.  aYe  marked  with  red. 

In  the  use  of  the  scheme,  for  years  a.  d.  adjust  the  centuries  with 
the  year-division  having  the  black  characters  0  0,  and  read  as  directed 
in  Capt.  S.'s  scheme,  with  this  exception  ;  in  leap  years  for  dates  from 
the  1st  of  March  to  the  31st  December  inclusive,  take  the  week-day 
that  is  in  the  next  division  to  the  right  of  the  week-day  opposite  to 
the  given  date. 

For  years  b.  c.  adjust  the  centuries  with  the  year-division,  containing 
the  two  red  characters  0  0  ;  and  read  as  directed  for  a.  d.  years  using 
the  red  characters.  In  leap  years  for  dates  between  the  1st  of  March 
and  31st  of  December  inclusive,  take  the  week-day  that  is  in  the 
next  division  to  the  left  of  the  week-day  opposite  to  the  given  date. 

La  Martiniere,  5th  May^  1841.  W.  Masters. 


Bemarks  by  Capt.  Shortrede. 

§  16.  The  only  half  blank  spaces  in  the  whole  Table  occur  in 
the  outer  card,  and  are  those  of  the  odd  centurial  years  divisible  by 
4,  i,  e.  leap  years.  These  are  denoted  by  writing  only  the  final 
digit;  the  space  for  the  other  digit  (easily  supplied  from  those  before  or 
after)  being  blank.     These  spaces  are  therefore  Aa/jT  blank. 

The  way  in  which  Mr.  Masters  interprets  the  direction,  certainly  leads 
to  error ;  but  how  such  an  interpretation  can  fairly  be  drawn  from 
the  wording,  does  not  readily  appear.  I  am  directing  how  to  use  the 
Table  for  any  current  year  of  a  century,  and  as  an  exception  to  the 
general  rule  occurs  in  January  and  February  of  leap  years,  I  provide 
for  it  by  the  direction  within  the  parenthesis,  which  of  course  I  mean 
to  be  taken  as  referring  to  the  subject  then  treated  of ;  viz.  the  particu- 
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lar  division  of  the  oater  card  opposite  which  the  given  month  is  to 
be  brought.  The  meaning  is  this— -instead  of  the  current  year 
division  on  the  outer  card  marked  like  the  others  with  two  digits, 
use  the  division  on  the  left,  which  being  for  distinction  marked  with 
only  the  final  digit  is  half  blank — opposite  this  half  blank  space  on 
the  outer  card  in  leap  years  adjust  the  January  and  February  months — 
but  never  fancy  the  months  to  be  in  any  other  division  than  that 
in  which  they  are  written  on  the  inner  card.*— B.  8* 

§  17.  No  confusion  can  arise  if  it  be  considered  that  a  single  digit 
never  represents  the  current  year  of  a  century.  For  example,  the  4th 
year  of  the  full  century  18  is  1804,  represented  by  04,  and  not  by 
4  merely.  The  whole  date  being  expressed  by  the  current  year 
preceded  by  its  full  century,  if  the  odd  year  be  written  4  this  preceded 
by  18  becomes  184,  being  the  year  84  of  the  full  century  1.  Moreover 
the  outer  cai'd  has  the  odd  years  of  a  century  in  their  orders  i,  e. 
increasing  uniformly  from  left  to  right,  and  not  at  random* — R.  S* 

§  21.  The  only  adjustment  required  is  to  bring  the  division  of  the 
middle  card  containing  the  full  century  opposite  the  division  contain- 
ing 00  on  the  outer  card,  and  when  this  is  done,  no  farther  adjust- 
ment of  the  middle  and  outer  cards  to  each  other  can  have  place 
throughout  ^ett  century.-— R.  S. 

§  23.  These  being  leap  years  require  according  to  the  direction  for 
January  and  February  (and  therefore  on  January  Ist)  to  have  the 
month  division  brought  opposite  the  single  0  to  the  left  of  the  00,  being 
in  that  case  the  half  blank  to  the  left-^'R.  S. 

§  24.  The  black  dot  would  require  a  special  explanation,  for  which 
there  is  not  room  on  the  back  of  the  card,  without  confusion  or  omis- 
sion of  something  more  important.  A  total  blank  would  be  preferable 
to  a  black  dot,  but  to  this  there  would  be  much  the  same  objection. 

Either  of  these  would  derange  the  principle  on  which  the  outer  and 
middle  cards  are  adapted  to  each  other.  This  principle  is,  that  when 
the  full  century  for  the  time  being  is  opposite  the  00  or  point  of  ad- 
justment, every  odd  year  on  the  outer  card  is  to  be  read  as  if  it  had  its 
proper  full  century  digits  before  it.  The  00  is  to  be  read  in  the 
same  way  as  any  other  year  of  the  century. 

The  Table  might  have  been  made  adjustable  by  any  other  zero  as 
well  as  by  00;  and  by  any  other  date  as  by  the  Ist  of  January,  but 

4h 
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these  on  the  whole  are  considered  to  be  the  most  convenient.  Had 
the  Table  been  adjusted  by  Ist  March,  we  should  have  got  rid  of  all 
trouble  about  the  29th  of  February  in  leap  year,  but  should  have 
incurred  the  inconvenience  with  our  present  Calendar  of  reckoning  two 
months  of  each  year  as  part  of  the  year  preceding. — R.  S. 

§  29.  Quite  true.  The  adjustment  referred  to  is  that  by  which  the 
full  centuries  are  brought  opposite  the  proper  division  on  the  outer 
card.  After  4000.  and  till  8000,  the  full  century-division  is  to  be  ad- 
justed by  the  division  on  the  outer  card  containing  01  instead  of  that 
containing  00  as  formerly*  The  current  year  is  then  to  be  read  on 
the  outer  card  as  usual*  The  full  century  being  opposite  the  01  divi- 
sion, that  of  the  00  will  be  one  place  to  the  left.  Hence  the  full 
century  will  commence  on  a  week-day  earlier  by  one  than  that  over 
the  full  century  <hi  the  middle  card.  This  arrangement  was  preferred 
to  that  of  shifting  the  places  of  the  full  centuries  on  the  middle  card, 
as  hereby  the  series  of  full  centuries  may  be  continued  indefinitely 
backwards  or  forwards  by  uniform  common  differences. — R.  S. 

§  37.  This  inference  is  unwarranted.  New  Style  commenced  in  1582, 
and  from  that  time  was  used  generally  in  Catholic  countries*  It  was 
adopted  by  the  Protestants  of  Germany  in  I700,and  in  England  1762.  For 
dates  previous  to  these  epochs  in  the  respective  countries,  this  Table 
or  any  other  as  a  matter  oi  fact  must  be  unserviceable  for  New  Style 
dates ;  because  such  dates  did  not  exist.  It  is  serviceable  throughout 
the  whole  range  of  Old  Style  dates,  which  still  are  used  in  Russia  and 
by  the  Greek  Christians.  The  year  of  confusion  having  occurred 
before  the  Christian  Era,  is  otUofdate.  All  such  cases  are  provided  for 
generally  by  the  directions  for  dates  before  the  Christian  Era,  and  for 
all  such,  Old  Style  reckoning,  even  when  fictitious,  is  perhaps  the  most 
convenient.  In  such  cases,  however,  there  is  but  little  occasion  to 
know  week-days  as  a  matter  of  historical  reference. — R.  S. 

§  39.  No  particular  directions  are  needed.  The  full  century  in  that 
case  is  0,  and  at  first  this  digit  was  inserted  in  the  place  now  occu- 
pied by  the  letters  O.  S.  The  difficulty  is  sufficiently  provided  for  by  the 
remark,  that  the  series  of  full-centuries  may  be  contintted  indefinitely. 
— R.  S. 


613 

Notes  on  the  Gems  found  at  Beghram,     By  J.  S.  Chapman,  Esq. 

Assistant  Surgeon^  \6ih  Lancers, 

Mr  DEAR  Sir, — Having  observed  in  the  last  number  of  the  Journal 
of  the  Asiatic  Society,  the  great  interest  you  have  taken  in  the  Gems 
found  in  various  parts  of  Afghanistan,  and  as  you  there  make  an 
earnest  entreaty  to  be  furnished  with  casts  or  impressions  of  all  Gems, 
and  particularly  of  those  with  inscriptions,  I  have  the  pleasure  to  send 
yon  a  series  of  these  singular  relics  discovered  at  Beghram,  the  locality 
of  which  spot  has  been  so  fully  and  ably  described  by  Mr.  Masson. 
For  this  purpose,  my  friend  Colonel  Cureton  most  kindly  gave  me 
free  access  to  his  cabinet,  and  all  the  Gems  which  1  have  selected  for 
yoor  notice  are  his,  with  the  exception  of  the  four  last.  Some  of  the 
specimens  from  Colonel  Cureton's  collection  aie  of  a  superior  order, 
equalling  many  of  the  antiquities  of  this  nature  found  in  Greece  and 
Italy.  One  gem  cannot  fail  in  attracting  much  notice ;  viz.  that  of 
Abraham  offering  up  his  son  Isaac ;  and  there  are  others  which  will 
afford  scope  for  speculation.  Any  other  relics  of  this  nature  I  may 
chance  to  meet  with,  I  will  send  casts  of  the  same  to  you. 

I  am,  dear  Sir, 

Yours  faithfully, 
Meemt^  August  22,  1840.  J.  S.  Chafman. 


No.  1.  Garnets.  A  figure  apparently  intended  for  Apollo,  as  neatly 
and  spiritedly  executed  as  many  of  the  ancient  Gema  of  Greece  and 

Italy. 

No.  2.  Cornelian.  An  historical  gem  of  singular  interest  and  value  v  the 
subject,  Abraham  offering  up  his  son  Isaac,  is  too  clear  to  be  mistaken, 
Genesis,  chapter  xxii — *^  And  Abraham  stretched  forth  his  hand,  and 
took  the  knife  to  slay  his  son.  And  Abraham  lifted  up  his  eyes,  and 
behold  behind  him  a  ram  caught  in  a  thicket  by  his  horns :  and  Abra- 
ham went  and  took  the  ram,  and  offered  him  up  for  a  burnt-offering, 
instead  of  his  son."  The  cast  does  not  represent  the  knife  and  the 
figure  on  the  altar  so  well  as  T  could  wish. 

No.  3.  Cornelian.  A  figure  of  Ceres,  the  style  of  execution  almost 
equals  the  Apollo  (No.  1.) 

No.  4.  White  Cornelian.      A  well-cut  head,  Buddhist  or  Sassanian  ? 

No.  5.  Garnets.  A  head  ornamented  with  earrings,  and  an  inscription 
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round  it.  I  imagine  it  to  be  Sassanian,  for  the  peculiar  character 
seems  to  resemble  that  found  on  some  of  the  Sassanian  coins,  of  which 
I  send  impressions ;  it  is  evidently  not  Bactro-Pehlevi. 

No.  6.  Cornelian* ,  A  head  coarsely  engraved. 

No.  7.  CorneliaQ.  A  head  apparently  Sassanian,  from  the  peculiar 
stile  of  head-dress,  large  pendant  earrings,  and  moustache.  The  execu- 
tion of  this  gem  is  particularly  good. 

No.  8.  Garnet.  A  head  of  the  same  character  as  the  last,  and 
equally  well  executed. 

No.  9.  Cornelian.  A  bust,  neatly  and  well  engraved.^ 

No.  10.  Cornelian.  A  head,  injured  and  coarsely  cut. 

No.  11.  Cornelian.  An  animal  with  long  ears  or  horns,  from  its 
hoofs  probably  intended  for  a  stag. 

No.  12.  A  Bronze  Seal.  I  cannot  make  out  the  subject ;  surely  it  is 
not  intended  for  Apollo  destroying  the  Python  ?  The  figure  is  repre- 
sented as  trampling  on  the  monster ;  he  holds  the  tail  with  his  right 
hand,  and  there  is  something  in  his  left,  but  whether  an  instrument  of 
destruction  is  not  evident. 

No.  13.  An  Agate  Seal,  the  figure  of  an  Indian  bull. 

No.  14.  A  Bronze  Ring.  This  is  a  very  common  device  on  the  rings 
found  at  Beghram.  I  have  seen  at  least  thirty  with  the  same,  and 
better  finished  than  this. 

No.  15.  An  Agate  Seal.    A  coarsely  executed  bird  of  the  genus 

Anas. 
No.  16.    A  Copper  Seal  nearly  effaced ;  it  appears  to  be  Sassanian, 

and  to  represent  a  fire  altar,  with  the  two  supporters. 

No.  17.  A  Bronze  Ring,  affording  some  matter  for  speculation.  A 
large  bag  of  relics  was  brought  to  me  from  Beghram,  consisting  of  coins, 
pieces  of  brass  ornaments,  rings,  &c  &c.  I  found  amongst  the  lot  at 
least  fifty  rings  of  various  sizes  and  shapes,  having  on  them  this 
particular  emblem  or  device. 

No.  18.  Cornelian.  A  horseman. 

No.  19.  A  Bronze  Ring  which  I  found  in  the  bag  above  mentioned  ; 
the  figure  of  Victory  is  in  high  relief;  it  is  purely  Grecian,  and  is  spi- 
ritedly and  gracefully  executed ;  the  impression  does  not  do  it  justice. 

No.  20.  Another  Bronze  Ring  from  the  bag,  with  the  same  device  as 
No.  14. 
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Letter  to  the  Secretary  of  the  Asiatic  Society^  on  the  recent  Cataclysm  of 
the  Indus^from  D&.  Falconsb,  Saharunpoor^  July  6,  184L 

Mt  D£Ait  Sib, — I  have  jiut  perused  in  a  letter  from  the  frontier 
a  brief  and  harried  accoimt  of  some  of  the  particulars  of  a  grand 
Cataclysm  of  the  Indus!  certainly  one  of  the  most  remarkable  natural 
catastrophes  hitherto  recorded  as  having  occurred  on  the  continent  of 
India,  or  any  where  else,  in  the  deluge  way.  The  details  as  yet  are 
very  imperfectly  given,  but  they  are  of  so  intensely  interesting  a 
cbaracter,  that  I  do  not  hesitate  a  moment  to  communicate  them  to 
you,  in  the  hopes  that  the  Government  may  do  its  best  towards  col- 
lecting authentic  information,  regarding  the  cause,  extent,  and  effects 
of  this  flood.  We  all  know  how  little  impressed  uncivilized  nations 
are  in  the  events  of  this  kind  :  after  the  lapse  of  a  few  years,  when  the 
immediate  effects  have  gone  by,  they  are  generally  remembered  only  as 
imperfect  traditions.  The  Government  could  with  little  trouble  collect 
most  of  the  desired  information,  through  the  political  officers  on  the 
North- Western  frontier ;  but  much  will  be  lost  in  the  authenticity  and 
fuUness  of  the  particulars  if  any  considerable  delay  occurs  in  making 
the  inquiry.  I  am  especially  interested  in  the  event,  from  being 
well  acquainted  from  personal  observation  with  the  remote  and  little 
known  tract  in  Thibet,  which  I  believe  to  have  been  the  great  scene 
of  operations  on  the  occasion ;  and  I  fancy  I  am  the  only  person  now 
in  the  country  who  has  been  there.  Should  the  Government  take  the 
inquiry  in  hand,  I  will  be  most  happy  to  give  my  humble  aid  in  point- 
ing out  the  kind  of  information  desired,  the  situations  where  inquiry 
ought  to  be  made,  &c.  and  to  work  up  the  whole  into  a  connected  ac- 
count, if  desired. 

You  are  well  aware,  from  the  descriptions  of  Burnes  and  other 
travellers,  what  a  formidable  river  the  Indus  is  near  Attock.  ,The  depth 
was  ascertained  by  Lieut.  Wood,  from  actual  measurement,  to  exceed 
many  fathoms  (I  cannot  at  this  moment  quote  the  exact  amount,)  at  the 
ferry  between  Attock  and  Khyrabad,  notwithstanding  that  the  velocity  of 
the  stream  at  this  point  is  9  knots  an  hour.  It  would  appear  that  the 
river  had  been  observed  during  several  months  past  to  be  most  unusually 
low,  and  to  such  an  extent  had  the  body  of  water  lately  diminished, 
that  the  deep  bed  at  Attock  was  converted  into  an  easy  ford  !  (I  quote 
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the  words  used.)     All  at  once  this  state  of  things  changed,  the  river 
burst  in  an  awful  deb&cle  through  the  obstacles  which  had  held  up 
its  water  somewhere  along  the  upper  part  of  its  course,  and  rushed 
down  the  valley  in  a  mighty  flood.  The  particulars  regarding  the  effects, 
are  probably  derived  from  native  accounts.     The  words  of  the  letter 
are  nearly  thus:  ''  Hundreds  of  villages  and  towns,  including  Khy- 
rabad  and  Attock,  were  swept  away,  with  thousands  of  human  beings 
and  cattle.     The  Lundaye,  (or  Cabul  river,   which  joins  the  Indus, 
close  above  the  fort  of  Attock,)  had  its  water  held  up,  and  forced  back 
so  as  to  inundate  the  towns  of  Monshera  and  Akora  (situated  a  long 
way  up  its  course  in  the  plain  of  Peshawur.)  *'  In  the  Huzara  country,'* 
probably  between  Durbund  and  Attock,)  **the  flood  swept  away  artillery 
gunsy  with  many  hundreds  of  infantry  and  sowars ;  and  old  Sham  Sing 
Atarewallah,  a  seik  sirdar,  had  all  his  camp  and  followers  carried  down  the 
stream,  while  he  was  himself,  with  a  few  troops,  aloft  pursuing  the  rebel, 
Paeouda  Khan,  (chief  of  Tuhaolee)  through  the  hills.    I  have  as  yet 
only  heard  of  the  course  of  the  inundation  as  &r  as  Dera  Ismail  Khan, 
whence  also  the  accounts  are  very  distressing,  and  so  they  will  conti- 
nue to  be  I  suppose,  till  it  reaches  the  sea,  for  nothing  else  can  contain 
it.     But  what  must  have  been  the  condition  of  the  unknown  country 
flooded  above  the  avalanche,  since  rumours  of  its  fall  have  been  pre- 
valent for  four  months  back?     I  conclude  it  must  be  the  plains  of 
Ghilgeet.     The  authorities  on  the  Indus  report  the  very  foreign  ap- 
pearance of  many  bodies  washing  down." 

So  much  for  the  particulars  already  received,  which  are  only  suffici- 
ent to  excite  our  interest  about  what  remains  to  be  known.  Now  so  far 
as  I  am  aware,  there  is  no  flood  on  record  at  all  approaching  this  grand 
deb&cle  of  the  Indus ;  that  of  the  Val  de  Bagnes,  of  which  so  graphic  an 
account  has  been  given  by  Basil  Hall,  was  confined  to  one  of  the  subordi- 
nate lateral  valleys  of  the  Rhone,  while  the  flood  of  the  Indus  has  in 
all  probability  washed  its  desolating  career  across  the  continent  of  India. 
The  gigantic  scale  of  its  operations  can  be  guessed  from  the  facts  above 
given.  The  town  and  fort  of  Attock  are  situated  on  a  rock^  well  raised 
above  the  river.  Yet  the  place  is  here  described  as  having  been  swept 
away,  with  hundreds  of  the  towns  and  villages !  The  inundation  of  Akora 
and  Noushera,  situated  so  high  up  the  Cabul  river,  speaks  volumes  to  the 
same  effect ;  while  the  suddenness  and  unexpected  nature  of  the  catas' 
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trophe  are  emphatically  told  in  the  fate  of  Sham  Sing's  followers !  The 
drifting  of  artillery  guns  is  quite  a  novel  fact  in  geological  operations 
of  this  sort :  one  would  fancy,  that  it  would  require  a  good  stiff  current 
to  walk  away  with  a  24-pounder. 

As  to  the  cause,  there  can  be  little  doubt  but  that  it  was  occasioned 
by  some  unusual  barrier  temporarily  established  in  the  bed  of  the  river 
somewhere  high  up  its  course,  daming  up  its  waters  till  they  attained 
a  volame  too  great  for  the  strength  of  the  obstruction.  This  may  be 
fairly  coDcluded,  from  what  is  said  of  the  previous  state  of  the  ferry  at 
Attock,  which  was  in  a  great  measure  dried  up.  It  is,  you  will  observe, 
inferred  that  the  stoppage  occurred  near  the  plains  of  Ghilgeet;  I  suspect 
however,  that  it  must  have  taken  place  much  higher  up,  either  on  the 
^'R-gem-tsoh,''  or  united  body  of  the  Indus  above  Iskardoh ;  or  what 
18  still  more  probable,  on  the  *'  Noobra-tsoh''  river,  or  Shayook  above 
its  junction  with  the  Ludakh  or  great  branch.  During  my  stay  in 
little  Thibet,  I,  as  well  as  Vigne,  was  able  to  settle  the  disputed  geogra- 
phical point,  regarding  which  the  statements  and  opinions  of  Elphinstone, 
Moorcroft,  and  Bumes,  about  the  existence  and  point  of  confluence  of 
two  gr^at  branches  of  the  Indus,  are  so  conflicting.  There  are  two 
great  branches,  the  Southern  or  Ludakh  river,  along  which  Moorcroft 
descended ;  and  the  Northern  or  ''  Noobra-tsoh"  branch  (Shayook  of 
Barnes,  &c.)  the  confluence  of  which,  (seen  by  Vigne  and  myself,) 
takes  place  at  Chundon,  close  to  the  castle  of  Earrus,  about  a  day's 
journey  above  Iskardoh,  and  a  long  way  below  ''  Duroz.'*  During  my 
stay  at  Iskardoh,  I  learnt  from  the  Rajah  Ahmed  Shah,  that  great 
floods  occasionally  take  place  at  irregular  intervals,  in  consequence  of 
the  Noobra-tsoh  riv^,  (so  called  from  the  purgunna  of  Noobra  through 
which  it  flows,)  getting  blocked  up  by  avalanches  and  masses  of  ice. 
This  river  has  one  of  its  principal  origins  in  a  great  lake,  as  yet  un vi- 
sited by  Europeans,  in  the  ELara  Korum  mountains.  After  winter 
seasons  of  unusual  severity  the  lake  gets  sheeted  over  with  an  enor- 
mous mass  of  ice,  and  the  valley  of  the  river  below  the  lake  is 
liable  to  be  filled  up  with  great  avalanches  of  ice  and  snow.  When 
events  of  this  kind  go  together,  the  disrupted  masses  of  ice  from  the 
lake,  added  to  the  avalanches,  go  on  accumulating  till  a  huge  barrier 
is  formed,  which  dams  up  the  river,  leading  to  tremendous  floods  when 
the  water  bursts  through  the  obstacle.     A  case  of  this  kind  was  des- 
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cribed  to  me  by  the  Rajah,  as  having  occurred  within  his  recollection, 
attended  with  desolating  effects  along  the  valley  of  the  Indus  in  little 
Thibet*  The  river  rashes  down  in  a  mighty  torrent,  sweeping  every 
thing  before  it  Further  I  learnt  at  Attock,  when  going  over  the 
fort  in  1837  with  Bumes,  that  such  heavy  floods  have  been  known 
in  the  river  there,  that  the  water  has  risen  over  the  top  of  the 
'^  Ab'doarcT  bastion,  perhaps  30  feet  high,  which  insures  the  supply 
of  water  for  the  fort  if  besi^ed,  and  the  base  of  which  is  usually  almost 
on  a  level  with  the  surface  of  the  current  But  I  was  not  above  to 
connect  the  two  events  as  coincident  in  time  of  occurrence. 

I  do  not  think  it  at  all  likely  that  the  obstacle  occurred  any  where 
below  Iskardoh,  both  from  the  configuration  of  the  valley  of  the  river, 
and  from  the  difficulty  of  conceiving  a  barrier  of  snow  or  ice  to  be 
formed  so  low  down;  whereas  higher  up,  on  the  Noobra  river, 
avalanches  are  so  common,  and  on  so  grand  a  scale,  that  it  is  easy  to 
conceive  the  river  being  blocked  up :  and  the  temperature  of  the  water 
is  so  low,  that  its  action  in  the  way  of  melting  the  ice  would  be  very 
slow  and  partial.  This  objection  appears  to  me  to  apply  to  the  whole  of 
the  united  river,  as  far  up  as  the  junction  of  the  Ludakh  branch.  The 
^'  very  foreign  appearance  of  the  bodies  washed  downy*  would  indicate 
them  to  be  at  least  from  as  high  up  as  little  Thibet,  for  the  people  of 
Ghilgeet  and  the  '*  Dardohs"  of  that  neighbourhood,  are  very  much  like 
the  Pathans  above  Attock.  The  Chinese  style  of  features  first  com- 
mences  in  and  above  little  Thibet. 

But  these  ideas  at  the  best  are  merely  conjectural,  and  I  only  ad- 
vance them,  with  the  object  of  guiding  the  direction  of  the  inquiries. 
If  the  river  really  was  so  low  at  Attock  as  to  be  in  the  state  of  a 
practicable  ford,  it  would  seem  to  follow  that  the  obstruction  must 
have  affected  both  branches  of  the  Indus :  for  otherwise,  the  Ludakh 
river  is  large  enough  to  supply  of  itself  a  large  volume  of  water. 
The  cause  in  that  case  would  probably  be  found  in  a  land-slip^  or 
something  of  that  kind,  or  mountain  masses  precipitated  by  an  earth- 
quake. An  event  of  this  sort  is  not  improbable,  for  we  know  that  in 
1809  an  earthquake  of  such  force  took  place  in  Gurwah,  that  the 
Bishnoo  Gunga  river,  one  of  the  great  branches  of  the  Ganges,  was 
blocked  up  below  Goseenauth  by  a  land  slip,  and  the  water  rose  to  40 
feet  above  its  usual  level. 
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The  points  from  which  the  best  infonnation  may  be  expected,  are 
Iskardoh  in  little  Thibet ;  from  Rajah  Jubbar  Khan,  of  Astore  or 
Hassorab,  in  the  Dardoh  country,  opposite  Ghilgeet,  where  the  Indus 
makes  its  great  bend  to  the  south ;  then  from  Jalkot  in  the  Dardoh 
country,  Durbund,  Torbeila,  Attock,  Calabaugh,  and  the  Derajats. 
The  greatest  effect  of  the  flood  will  probably  have  been  felt  in  the 
neighbourhood  of  Iskardoh ;  then  near  the  low  plains  of  Huramosh,  G6r 
and  Poorijee  near  Ghilgeet,  where  the  river  bends  to  the  south  ;  next  at 
Darbond  and  Torbeila,  where  the  effects  must  have  been  very  great ; 
then  at  the  point  where  the  Indus  escapes  from  the  hills  into  the 
plain  of  Chuch;  then  at  Attock,  and  then  at  Calabaugh,  where  the 
river  escapes  from  the  salt  range. 

A  few  days  more  will  likely  put  us  in  possession  of  many  more 
authentic  particulars  derived  from  the  whole  line  of  the  Indus,  and 
should  the  flood  tnrn  out  to  have  been  really  as  grand  and  important 
an  affair  as  appears  from  what  we  know  at  present,  some  inquiry  re- 
garding it  should  be  instituted  by  those  who  have  the  power.  The 
following  occur  to  me  as  some  of  the  most  prominent  points  to  be 
inquired  into— the  nature,  cause,  situation,  amount,  and  date  of  the 
obfitniction ;  length,  breadth,  and  depth  of  the  lake  formed :  and  length 
of  time  occupied  in  its  collection ;  date  of  the  first  perceptible  subsi* 
dence  of  the  river  at  Attock;  and  greatest  amount  of  reduction 
estimated  in  decrease  of  depth,  and  if  possible,  in  cubic  feet  of  discharge 
per  second,  contrasted  with  average  discharge ;  cause,  period  o^  and 
*'  modus  cperandiy^^  of  the  yielding  of  the  barrier. 

Date  of  the  d^b^le  arriving  at  different  points  along  the  river,  and 
period  of  its  continuance ;  volume  of  water  discharged  in  cubic  feet  per 
second ;  velocity  and  depth  of  the  cuf rent ;  greatest  rise  of  water  at 
different  points ;  appearance,  colour,  consistence,  and  temperature  of 
the  water ;  extent  of  the  inundation ;  amount  and  nature  of  the  effects 
produced,  in  .the  destruction  of  land  and  loss  of  human  and 
uumal  life ;  number  and  names  of  towns  and  villages  destroyed ; 
with  particulars  of  any  remarkable  changes  in  the  physical  configura- 
tion of  the  tract  through  which  the  flood  passed  ;  date  of  subsidence 
at  different  points ;  appearances  observed,  and  effects  produced  in 
the  Delta  of  the  Indus,  during  and  after  the  flood ;  in  the  stranding 
of  carcases,  animal  or  human ;  timbers ;  boats ;  amount  of  deposit ; 

4i 
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silling  up  or  clearing  out  any  channels  of  the  river  previously  naviga- 
ble, or  the  reverse,  &c.  &c. 

Henrt  Torrens,  Esq.  &c.  &c.  Calcutta. 


This  letter  was  laid  before  the  Governor  General,  when,  with  the 
usual  kindly  interest  evinced  by  His  Lordship  on  all  scientific  subjects, 
assurances  were  given,  that  occasion  would  not  be  lost  sight  of,  for  the 
purpose  of  making  due  inquiry  into  the  causes  of  the  phenomena 
described.  Lord  Auckland  indeed  addressed  Mr.  Clerk,  (Gov.  General's 
Agent,  N.  W.  frontier),  at  length  on  the  subject ;  but  before  the  letter 
reached  its  destinatipn,  Mr.  Clerk  had  already  deputed  Dr.  Jameson, 
Civil  Surgeon  at  Umbala,  and  for  sometime  our  officiating  Curator,  for 
the  purpose  of  inquiry.  The  results  of  this  interesting  mission  will  be 
anxiously  looked  for.  iTi 


Note  on  the  Fossil  Jaw,  sent/rom  Jubbulpore  by  Da.  Spilsbu&y.  Sy  the 

Acting  Curator^  Mr*  Piddington. 

At  the  request  of  our  Secretary,  1  add  the  following  remarks  to 
those  of  Dr.  Spilsbury  on  this  fossil.  I  could  wish  the  task  had 
fallen  into  the  hands  of  one  qualified  to  draw  inferences,  which  I  can- 
not venture  upon  doing,  but  must  content  myself  with  stating  facts  as 
I  observe  them. 

Since  Dr.  Spilsbury's  note  was  written  I  find  that  the  matrix 
(which  is  unfortunately  a  very  hard  conglomerate  of  rolled  pebbles 
in  a  paste  of  coarse  calcareous  sandstone)  has  been  chiselled  off,  so  as 
to  clear  the  side  faces  of  the  molar  plates  more  than  is  seen  in  Dr. 
Spilsbury's  drawing.  I  proceed  to  remark  on  the  peculiarities  which 
the  fossil  in  its  present  state  presents  to  an  inexperienced  eye,  and 
on  comparing  it  with  both  recent  and  fossil  crania  in  the  Museum. 
In  its  general  appearance  the  remarkable  differences  are, 

(1)  The  narrowness  of  the  teeth ;  (2)  the  deep  sulcus  formed  by  their 
great  protrusion  below  the  palatal  bone;  (3)  the  closeness  of  \!^^ 
plates  of  the  teeth,  and  the  angle  formed  by  the  molars  and  incisors, 
which  cannot  be  distinguished  as  separate  with  the  posterior  part 
of  the  jaw ;  (4)  the  transverse  breadth  of  the  jaw  at  the  point  where 


^ 
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the  arch  above  the  teeth  rises  to  the  side  of  the  curved  alveola  of 
the  tusks  and  the  suborbital  part  of  the  malar  bones ;  (5)  the  length 
of  the  jaw.  I  take  these  peculiarities  in  the  order  in  which  I  have 
mentioned  them. 

1.  The  narrowness  of  the  teeth. — Upon  comparing  our  fossil  with 
two  fossil  sculls,  both  I  believe  from  the  valley  of  the  Nerbudda,  and 
three  recent  ones  in  the  Museum,  I  find  the  following  dimensions  as  to 
breadth  of  the  teeth : — 

The  Fossil,         

A.  First  Fossil  Scull  (perhaps)  o 
Mastodon   Elephantoides,.  J 

B.  Second,      ... 

Recent  Sculls  ordinary  size,  I  q  • 
Ist  t^'^ 

2nd    .. 
Large  one, 

It  will  be  seen  that  Cuvier,  whose  note  I  copy  at  pp.  624,  625,  says 
that  the  breadth  of  the  teeth  of  the  fossil  elephant  (speaking  of  that  of 
Siberia)  is  greater  than  that  of  the  teeth  of  the*  modern  Indian  ele- 
phant, the  fossil  ones  being  from  0.08.  (3.3  Ins.  Eng.)  to  0.09  (3.7 
Ins.  Eng.)  while  the  recent  ones  are  from  0.06.  (2.7  Ins.  Eng.)  to 
0.07  (3  Ins.  Eng.)  In  connection  with  other  measurements  of  length 
and  breadth,  this  variation  in  our  fossil  seems  of  much  import. 

2.  Depth  of  the  sulcus  formed  by  the  teeth  and  palate  at  its  deepest 
part. — I  cannot  distinguish  that  any  part  of  the  palatal  bone  has  been 
chiselled  away,  and  thus  I  assume  this  remarkable  difference  to  exist. 
I  measure  it  at  the  deepest  part  I  can  find,  which  is  generally  lUear  the 
angle. 

Depth  from  face  of  teeth  to  palate. 
Inches. 

The  Fossil,         ...         4.0         ...     and  some  matrix  appa- 
rently remaining. 
A.  First  Fossil  Scull, 

perhaps  Mast.  Ele- ^        1.0        ..       palate  perfect. 


icisor. 

Molar  at  the  ridges. 

2.8 

... 

2.4 

3.1 

... 

3.5 

3.0 

... 

3.2 

3.1 

... 

2.9 

2.8 

3.1 

3.8 

... 

3.9 

phantoides?...  . 
B.  Second.      ...     ...  2.4         ...     palate  perfect. 

•  Taking,  as  will  be  explained,  (§  3),  the  posterior  plates  or  part  of  them  to  have 
been  used  as  molars. 
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Depth  from  face  of  teeth  to  palate. 
Inches, 

Recent     Sculls,*  1st.     3.71 

ordinary    size, S  2nd.    3.8  >      ...     palate  perfect. 
Large, 5.83 

The  breadth  of  this  sulcus  may  also  be  of  importance  in  the  few 
dimensions  we  have  for  comparison :  they  are  as  below : — 

Greatest  breadth  of  Breadth  at  front  of 

sulcus.  the  incisors. 

Inches.  Inches. 

Thb  Fossil, 4.4  1.7 

A.  First  Fossil  Scull,    3.0  1.2 

B.  Second,       ...     •••  4.8  ^-o 

Recent  Sculls,  1st.   4.9  2.4 

ordinary,  size,  2nd.  3.3  2.8 

Large  one,  •«.   3rd.  3.2  2.7 

3.  The  closeness  of  the  plates  of  the  tee^,  and  the  angle  farmed  by 
the  molars  and  incisors, — A  space  of  two  inches  measured  on  the  per- 
fect part  of  the  incisor  included  on  : — 

The  Fossil,      ...      8  ridges  or     plates. 

A.  First  Fossil   Scull,    6     2^  „ 

C  Second,     o     •     ...  ^g-  ,, 

Recent  Sculls,    1st.  6     3     ,^ 

ordinary  size,    2nd.   8     4 

Large  one, 6     3 

4.  The  angle  formed  by  the  molars  and  incisors, — I  have  called  this  so, 
because  in  our  fossil,  to  all  appearance  the  incisors  occupy  what  may  be 
termed  the  horizontal  plane  of  the  jaw,  and  the  series  of  plates,  which  in 
the  recent  elephant  form  the  posterior  part  of  the  molars,  called  by 
Cuvier  Os.  Fossils,  pi.  9.  fig.  2,  lames  osseuses  dont  Censemble  doit 

former  la  dent,  seem  to  have  partly  constituted  the  molars ;  for  they 
are  perfectly  ossified,  and  thougli  in  the  chiselling  the  top  has  been 
taken  ofi^,  it  is  difiicult  from  the  texture  (which  by  the  way  is  not  at  all 
mineralized  but  truly  ossified)  to  suppose  that  they  cannot  have  been 
in  use,  or  that  the  animal  could  have  managed  with  only  the  4  or  5 
inches  of  narrow  incisor  or  molar,  which  now  present  a  flat  surface.* 

*  Supposing  always  that  the  length  and  the  breadth  of  the  jaw  at  the  rise  of  the 
facial  arch,  as  hereafter  noted,  does  not  allow  us  to  consider  it  as  that  of  a  young  animal* 
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What  I  mean,  however,  will  be  best  shewn  by  the  sketches  in  the 
plate,  where — 

A,  is  the  Fossil :  the  angle  at  a  being  1 10^. 

B,  Fossil  head  from  Siberia  (Cuvier  Ossemens,  F.  pi.  viii.  fig.  1.)  an- 
gle at  a,  1 22^. 

C,  first  Fossil  Scull,  Mas.  As.  Soc.  perhaps  Mastodon  Elephantoides, 
angle  a,  of  which  one  branch  is  the  chord  of  the  arc  formed  by  the 
molars,  136°. 

D,  First  recent  Scull,  No.  1  of  the  foregoing  measurements  angle  a, 
100*». 

£,  Large  recent  scull.  No.  3  of  foregoing  measurements  angle  a,  95°. 

In  the  plate  the  fossil  A,  with  C  D  and  £  are  drawn  to  the  same 
scale,  in  B.  from  Cuvier  there  is  no  scale  mentioned. 

1  have  already  alluded  to  the  number  of  the  plates  in  the  incisor  or 
horizontal  part ;  in  the  posterior  part  of  the  jaw  I  should  mention  that 
they  are  separated  by  a  soft,  white,  powdery  mass,  which  easily  gives 
vay  (much  like  chalk)  to  the  knife ;  the  plates  themselves  are  hard, 
boDj-like,  and  brittle,  their  length  is  about  six  inches,  and  on  the 
most  perfect  side  there  are  21  plates  in  a  space  of  12^  inches,  all 
perfectly  defined.  In  a  recent  scull  I  find  1 3  plates  in  a  distance  of  9 
inches,  which  would  give  but  18  for  12^  inches,  and  they  are  all  loose, 
and  80  soft,  as  to  yield  to  a  slight  touch  of  the  tool.  In  a  word,  our  fossil 
feem  to  have  had  these  as  true  teeth,  and  not  as  germs,  as  in  the 
modem  elephant. 

4.  I%e  transverse  breadth  of  the  jaw.-^ks  this  dimension  is  fortu- 
nately obtainable,  I  have  thought  it  should  not  be  neglected,  as  tending 
to  throw  light  upon  the  question  of  the  animal's  age.  As  before  men- 
tioned, it  is  measured  at  that  part  of  the  incisive  bone,  where  the  arch 
rises.  It  should  be  remarked,  that  not  being  taken  from  a  fixed  point, 
it  ifl^  in  so  far,  an  approximative  measurement  depending  on  the  accu- 
f^cy  of  the  eye  in  fixing  upon  nearly  the  same  part  of  the  arch  as  that 
vhich  18  taken  in  the  fossil.     The  comparative  dimensions  are  as 

follow : — 

Breadth  of  the  jaw. 
IncheSi 

The  Fossil, ...         10.4 

A.  First  Fossil  ScuH  as  before,      11.1 

B.  Second,      imperfect. 
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Breadth  of  the  jaw. 
Inches. 

Recent  Sculls>  Ist.  ...  ...         10.8 

ordinary  size,  2nd.         ...  •..  9.1 

Large  size,  •••         ^^-^ 

5.  The  length  of  the  jaw. — This  dimension  shoald  perhaps  be  called 
its  depth.  I  mean  by  it  a  direct  line  from  the  centre  of  the  foramen 
magnum  to  the  front  of  the  incisors  (B.  plate  1.)  In  our  fossil  we 
have  not  been  able  to  find  the  trace  of  the  foramen  magnum ;  but  we 
have  cleared  away  enough,  I  think,  to  warrant  our  saying,  that  if  perfect, 
the  depth  of  the  jaw  (or  length  as  expressed  above)  would  be  quite 
what  the  fossil  now  is.     The  following  are  the  measurements : — 

Feet.  Inches. 

The  Fossil,  about,       «..         2    0 

Fossil  Sculls,  ...  ...         ...         •••  imperfect. 

Recent  Sculls,  1st •••         ...     2     2 

Ordinary  size,  2d.  •••         •••         .*•     2     1 

Large  size,  3d.    •••         •••         •••         ...     2     7 

From  the  foregoing  measurements,  the  peculiarities  of  this  fossil 
may  I  trust  be  elucidated.     I  cannot  venture,  with  my  limited  know- 
ledge of  the  subject,  upon  drawing  inferences.     The  following  passages 
from  Cuvier  may  perhaps  be  of  use,  to  those  who  have  not  the  work 
at  hand  ;  and  apart  from  the  earnest  desire  both  of  Mr.  Torrens  and 
myself,  and  I  am  sure  of  every  member  of  the  Society,  to  see  justice  done 
to  so  steady  and  active  a  contributor  as  Doctor  Spilsbury,  to  whom  the 
Geology  and  Paleontology  of  India  is  so  greatly  indebted ;  the  last  one 
may  serve  in  some  degree  to  explain  why  we  have  thought  it  just  to  him 
that  every  thing  relative  to  this  fossil,  should  it  prove  new,  should  be 
placed  upon  record.     It  is  no  small  encouragement  to  the  pioneers  in 
every  walk  of  Natural  History,  to  learn,  from  the  hand  of  Cuvier  himself, 
that  it  is  to  a  single  memoir  and  plate,  which  had  been  neglected  for 
seventy  years  in  the  Philosophical  Transactions,  that  we  owe  the  most 
magnificent  series  of  discoveries,  which  have  yet  illustrated  the  former 
state  of  our  globe ! 
Museum^  dlst  Jufy^  1841.  H.  Piddington. 

Notes  from  Cuvier, 
Os.  Foss.  vol.  i.  p.  522. — I.  "On  a  dispute  sur  le  nombre  des  dents 
des  elephans:  la  Societe  Roy  ale  de  Londres  s'appergut  en  1715  qu'il 
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Ttfie  d'oDe  a  deux  de  chaque  cot6,  et  que  la  place  de  la  division  varie 
aossi;  c'est  ^  dire  qae  la  premiere  dent  est  plus  ou  moins  longue,  it 
proportion  de  la  seconde,  suivant  les  individus. — Trans.  Phil.  Tome 
XXIX,  No.  349,  p.  370." 

Vol  ii.  p.  177. — II  "  Mais  le  nombre  (des  lames  des  dants)  pris  sur 
des  dents  de  longueur  ^gale  ne  donnerait-il  point  de  bons  caracteres  ? 
c'est  ce  que  j'ai  examine  sur  un  grand  nombre  de  dents  des  Indes 
et  fossUes  et  j'ai  presque  toujours  trouv^  les  lames  de  ces  demieres 
plus  minces,  et  par  consequent  plus  nombreuses  dans  une  m^me 
espace." 

Vol.  iii.  p.  178.-—^*  Un  troisi^me  caract6re  est  pris  de  la  largeur,  tant 

absolue  que  proportionelle,  des  dents ;  beaucoup  plus  considerable  dans 

r^I^phant  fossile  que  dans  celui  des  Indes.   On  pent  s'en  assurer  par  la 

emquieme  colonne  de  ma  table :  oik  Ton  volt  que  les  fossiles  ont  presque 

toates  de  8.08  a  9.09,  de  largeur;  et  les  dents  du  vivant  de  0.06. 

a  0.07;' 

*  *  «  *  *  «  « 

VoL  iv.  p.  180.—-^^  Ainsi  on  ne  pent  pas  considerer  la  minceur  des 
lames  comme  un  caractere  de  I'^lephant  fossile  aussi  general  que  la 
largeur  de  ses  dents,  et  que  les  formes  de  ses  machoires  et  de  son  cr&ne,; 
oependant  la  largeur  seule  de  ses  machelieres  suffit  pour  les  reconnat- 
tre,  parcequ'elle  est  beaucoup  plus  constante/' 

# 

P.  199. — Speaking  of  three  fossil  sculls,  brought  from  Siberia,  from 
the  banks  of  the  Indighirska,  by  the  intrepid  Danish  traveller  Messer- 
sclimidt,  who  gave  a  drawing  of  the  best  of  them  to  Breynius,  who 
engraved  it  to  accompany  a  memoir  inserted  in  the  Philosophical 
Transactions.  (It  is  that  from  which  the  outline  B.  in  our  plate  is  taken,) 
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he  says,  p.  201 :  **  D^  que  je  connos  ce  dessin  de  Messersehmidt,  et 
que  je  joignis  aux  differences  qu'il  m'offrait  celles  que  j'avais  obser- 
v6e8  moi-m^me  sar  les  mftchoires  inferieuresy  et  snr  les  molaires  Isolds 
je  ne  doutai  plus  que  les  elephans  fossUes  n'efissent  ^t^  d'une  espece 
differente  des  il^hans  des  Indes.  Cette  id^e  que  j'annon9ai  a  I'institat 
des  le  mois  de  Janvier  1796  m'oovrit  des  vaes,  toutes  noavelles  sar  la 
th^orie  de  la  terre ;  on  coup  d'ceil  rapide  jet^  sur  d'autres  os  fossilea 
me  fit  presumer  tout  ce  que  j'ai  d^couvert  depuis,  et  me  determina  ^ 
me  consacrer  aux  longues  recherches  et  aux  travaux  assidus  qui  m'ont 
occnpe  depuis  yingt  cinq  ans. 

Je  dois  douc  reconnaitre  ici,  que  c'est  It  ce  dessein,  rest6  pour  ainsi  dire 
oublie,  dans  les  Transactions  Pliilosophiques  depuici  soixante  dix  ans 
que  je  devrai  celui  de  tons  mes  ouvrages  auquel  j'attaclie  le  plus  ds 
prix. 


P.  S. — Since  this  paper  was  written,  I  find  in  the  Society's  col- 
lection a  strong  corroboration  of  the  surmise,  that  our  fossil  was  an 
adult  animal.  A  lower  fossil-elephant's  jaw,  sent  down  by  Mr.  Con- 
ductor Dawe  from  Nahun,  has  the  teeth,  (or  tooth,  for  there  seems 
only  one,)  of  exactly  the  same  breadth  as  our  fossil.  The  whole 
length  of  it  is  6.9  inches,  of  which  only  4.5  inches  are  worn  down, 
the  remainder  standing  up  0.8  inches  above  the  rest,  as  if  it  had 
not  been  brought  into  use.  In  2  inches,  there  are  7  ridges  of  enamel ; 
our  fossil  having  as  will  be  recollected  8  ridges. 

The  dimensions  of  this  lower  jaw,  compared  with  those  of  the 
lower  jaw  of  our  largest  recent  elephant  (£  of  the  plate,)  are  at 
follow : — 


I 
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Large  recent  Elephant,  £.  Jaw  from 

of  the  plate.  Nahun. 

Inches.  Inches, 

Depth  of  lower  jaw  from  the 
crown  of  the  worn  teeth  to  the 
lowest  part  of  the  arch 
M 


8.0     8.9 


Thickness  of  the  jaw  at  the 
thickest  part, 


} 


7.4     5.8 


Te£TH. 


Entire  lengthy  (2  teeth,)    11.0*  6.9 

Worn  surface,  (1  tooth,)    11.0 4.5 

Projecting, 0.0  •  ^ 2.4 

From  hence  it  will  be  seen,   that   we  have,  from  two  spots  at 

0 

least  600  miles  apart,— our  fossil  J)eing  from  the  banks  of  the  Nerbudda, 
and  Mr.  Dawe's  from  Nahun,  on  the  banks  of  the  Delhi  Canal, — the 
remains  of  a  race  of  narrow-toothed  fossil  elephants. 

*  All  more  or  less  worn. 
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Notes  on  Fossil  Discoveries  in  the  vaUey  of  the  Nerlmdda,     By  G.  G. 

Spilsbu&y,  Esq. 

In  continuation  of  my  notes  on  the  fossils  of  the  Nerbadda  valley, 
I  beg  to  forward  for  presentation  to  the  Society  another  series  of 
drawings  from  the  same  able  friend's  pencil,  and  without  whose  cheer- 
fully accorded  aid,  I  should  have  little  chance  of  being  either  intelligi- 
ble or  interesting. 

A.  is  a  set  of  six  specimens  drawn  to  the  same  scale. 

No.  1.  I  had  set  down  as  that  of  the  humerus  of  a  bufiklo,  but 
am  doubtful,  from  its  answering  almost  completely  in  dimensions  to  a 
similar  bone  delineated  in  Captain  Beechey's  voyage  as  that  of  the 
Musk  Ox ;  and  to  shew  the  great  resemblance,  G  is  the  reverse  drawing 
of  No.  1  for  compaijson  with  Captain  Beechey's,  made  to  his  scale  and 
delineation. 

No.  2.  Is  a  portion  of  the  ^mur  of  a  similar  animal. 

No.  3.  Portion  of  femur  of  elephant. 

No.  4.  Tooth  of  hippopotamus. 

No.  5.  Part  of  lower  jaw  of  an  elephant. 

No.  6.  Sacrum  with  last  lumbar  vertebra  of  some  bovine  animal. 

B.  No.  7.  Lower  jaw  of  a  wild  hog,  and  C.  No.  7.  in  the  next  plate, 
is  a  somewhat  different  view  of  the  same  specimen. 

No.  8.  Part  of  the  lower  jaw,  tusks,  and  teeth,  imperfect,  of  the  hip- 
popotamus. 

D.  No.  9.  Dexter  half  of  the  lower  jaw  of  an  animal  of  the  deer  kind. 
No.  10.  Portion  of  upper  jaw  and  teeth  of  a  deer. 

E.  Posterior  molars  of  a  hippopotamus. 

F.  Two  drawings  frontal  a,  and  occipital  6,  of  a  horned  animal  re* 
markable  for  the  little  depth  of  the  skull,  from  the  point  at  6  to  the 
condyles  of  the  occiput  being  scarcely  two  inches;  e  d  are  reversed 
views  of  the  chin  of  the  hippopotamus ;  the  original  of  which  has  been 
forwarded  for  presentation  to  the  Museum,  accompanied  by  seventeen 
other  specimens. 

Of  the  various  sites  and  localities  from  which  the  foregoing  have 
been  derived,  a  few  remarks  may  be  necessary.  They  occupy  a  space 
(generally  on  the  banks  of  the  Nerbudda)  from  some  miles  above 
Jubbulpore  down  to  Brimhan-ghat,  a  distance  of  at  least  eighty  miles  by 
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the  course  of  the  river.  The  specimens  of  hippopotamus  have  chiefly 
been  from  the  vicinity  of  Deo  Pachur,  from  whence  the  huge  specimens 
of  the  elephant,  now  in  the  Museum,  were  sent  in  November  1833,  and 
an  account  published  in  the  Journal  of  the  Society,  for  August  1834. 
In  addition  to  these,  some  few  traces  of  turtle,  have  been  brought  in, 
bat  no  specimen  of  any  carnivorous  animal  has  as  yet  been  found 
among  the  numerous  graminiferous  classes. 
Camp^  Gov,  GenL  Agent  at  Bewahy 
lA^  February,  1840. 


Remarks  by  Db.  T.  R.  Roth. 

Calcutta,  January  18, 1841. 

Returning  to  you  with  many  thanks  the  drawings  of  fossil  bones 
which  you  had  the  kindness  to  conununicate  to  me,  I  embrace 
this  opportunity  to  draw  your  attention  on  that  figure  which  is  marked 
B.  No.  8,  and  by  the  learned  gentleman  who  did  send  it,  supposed  to 
be  the  lower  jaw  of  an  hippopotamus.  I  own  I  was  myself  in  the 
first  time  led  to  the  same  opinion  by  the  very  singular  shape  and 
breadth  of  the  whole,  and  the  situation  of  the  tusks  ;  but  when  I 
counted  the  teeth,  and  found  3. 1.  7,  and  much  more,  when  I  observed 
the  small  distance  of  the  first  molar  from  the  tusk,  and  the  shape  of  the 
last  molar,  I  was  not  more  at  a  loss ;  for  all  that  shews  me,  that 
I  have  before  me  the  jaw  of  a  species  of  Palseotherium,  which  will 
very  likely  prove  to  be  a  new  one,  because  it  difiers  from  all  spe- 
cies known  till  now,  by  the  obtuseness  and  breadth  from  one  tusk 
to  the  other.  I  would  suggest  that  you  should  induce  your  correspon- 
dent to  send  either  more  detailed  drawings,  or  the  specimen  itself 
if  possible,  for  further  examination. 

Fig.  a  and  h  I  consider  myself  as  a  most  extraordinary  skull.  The 
proportion  of  the  margo  orbitalis  extemus  (posterior)  to  the  tuber 
frontalis  of  the  horn  is  like  that  of  the  Bos  Grunniens;  but  the 
small  height  of  the  skull  is  very  singular,  and  worth  a  full  and  accurate 
description. 

dg  and  n  I  suppose  are  remains  of  two  difierent  species  of  Antelope. 
B  7  and  C  of  Sus.  £  surely  of  hippopotamus ;  but  whether  A  4 
belonged  to  an  individual  of  the  same  kind  I  cannot  tell  at  present. 

4k 
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Let  me  entreat  you,  Sir,  to  prevail  with  the  gentleman,  your  corres- 
pondent, to  submit  rather  the  specimen,  than  drawings  ;  for  although, 
these  now  before  us  are  beautifully  executed,  yet  they  want  very  much 
as  to  supply  the  specimens  themselves. 

I  am  directed  by  Herrmann  de  Meyer,  Esq.  of  Frankfort  on  the  Main, 
author  of  the  *^  Palaeologica,'*  and  other  valuable  geological  works  to 
distribute  among  the  geologists  of  the  Honorable  Asiatic  Society  of 
Bengal,  the  prospectus  of  a  new  intended  work,  *'  Fauna  der  Yor- 
welt"  (Faune  of  the  former  age.)  The  name  of  the  author  will  be  suf- 
ficient to  shew  what  is  to  be  expected  by  his  genius  and  able  pencil. 

Note. — This  prospectus  is  printed  with  this  No.  as  an  advertisement,  and 
will  continue  so  to  appear  till  farther  notice.  iTi 


Catalogue  of  the  Birds  in  the  Museum  of  the  Asiatic  Society.    By 
J.  T.  Pkarson,  Surgeoriy  formerly  Curator  of  the  Museum* 

Note. — I  cannot  omit  this  opportunity  of  thanking  Mr.  C.  W.  Smith, 

for  the  kindness  with  which  he  has  lent  me  his  Notes,  to  which  I  am  so 

largely  indebted  in  the  following  Catalogue. 

J.  T.  P. 


No.  1. 

Class  Ayes. 

Order  Raptores. 

Fam.  Falconid^s. 

Genus  Haljuebtus. 

Sp.  H,  Leucoyaster. 
White  bellied  Eagle. 

A  specimen  sent  from  the  Chinese  collection  lately  broken  up  at 

Macao  :  a  portion  of  which,  consisting  of  the  animals  mentioned  in  this 

and  other  branches  of  the  Catalogue,  was  sent  to  the  Museum  of  the 

Asiatic  Society  by  Mr.  Inglis. 

2.  Haliisetus  Poniicerianus.-^FondiclieTTy  Eagle. 
Shot  by  the  Curator,  near  Calcutta,  and  mounted  in  the  Museum. 
Falco  Ponticerianus, — Gmelin's  Lin.    I.    263     Turton's  Lin.    L 
150. 
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Pondicherry  Eagle.  Latham's  Gen.  Hist.  L  147.  Shaw's  Gen. 
Zool.  VIL  91. 

HaluBetus  Panticerianus.  Stephens'  continuatioD  of  Shaw's  Zool. 
XIII.  Part  11.  13. 

«  Europeans  have  given  this  bird  the  appellation  of  Brahminy  Kite, 
which  originates  probably  in  having  observed  that  the  Hindoos  attach 
superstitious  ideas  to  it.  Among  the  Mahommedans  there  is  a  pre- 
valent notion,  that  when  two  armies  are  about  to  engage,  the  appear- 
ance of  one  of  these  birds  over  either  party,  prognosticates  victory  to 
that  side ;  thence  its  Arabic  name  of  |^|  ^^ 

"  These  birds  are  among  the  first  objects  which  attract  the  eye  of  a 
stranger,  for  they  swarm  about  the  shipping  at  Calcutta,  and  are  useful 
in  removing  any  offal  which  may  be  thrown  overboard ;  but  though 
their  usual  food  is  carrion,  yet  they  kill  fish,  and  not  unfrequently  carry 
off  a  snipe  which  the  sportsman  has  levelled." — C.  W,  Smith's  MS, 
Notes. 

The  Brahminy  Kite  is  a  handsome  bird,  of  an  elegant  form,  and 
striking  plumage ;  the  rich  red-brown  of  the  back  contrasting  well 
with  the  white  of  the  head,  neck,  and  breast,  the  black  of  the  quill 
feathers,  and  the  yellow  beak  and  legs.  As  Mr.  Smith  has  stated,  it 
is  common  at  Calcutta ;  it  is  met  with  in  the  interior  of  the  country, 
bat  not  so  often  as  at  that  place.  At  Garden  tleacb,  the  species  is 
often  observed  in  pairs,  perching  on  the  stump,  or  branch  of  a  decayed 
tree ;  and  numbers  of  them  are  to  be  seen  flying  over  the  Hoogly. 
It  is  perhaps  possible,  that  there  may  be  something  like  migration  in 
the  habits  of  this  bird.  I  have  thought  that  at  some  periods  of  the 
year  it  is  more  common  than  at  others :  in  the  cold  season  it  abounds, 
while  in  the  rains,  it  is  rarely  met  with.  Lieut.  Montriou,  of  the  Indian 
Navy,  to  whom  I  am  indebted  for  much  information  on  Indian  Zoology, 

s, 

informs  me,  that  it  is  rarely  seen  at  Saugor  in  the  cold  season. 

4.  Genus  Accifitkr. 

Sp.  A»  FringiUarius. — Sparrow  Hawk. 
Shot  at  Garden  Reach,  and  mounted  in  the  Museum. 

5.  Acdpiier'^  ?  Chippuck  Hawk. 

Shot  by  the  Curator  at  Garden  Reach,  and  mounted  in  the  Museum. 

This  bird  is  called  Chippuck  by  the  natives. 
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6.  Gen.  Ierax. 
Sp.  Ierax, — Cohy  Falcon. 

Chinese  coUection  Cohy  Falcon,  Lath.  Gen.  Hist. 

*'  This  is  a  scarce  bird,  it  was  sent  to  me  by  a  native  gentleman 
residing  at  Thekaree  in  the  Gya  district,  who  accompanied  it  by  a 
note,  in  which  he  acquainted  me,  that  a  bird  of  the  species  had  not 
been  procured  more  than  once  in  the  memory  of  the  oldest  shikaree; 
and  that  it  was  thought  to  be  a  most  auspicious  circumstance  to  find 
one  on  the  estate.  This  is  the  Cohy  Falcon  of  Latham,  whose  figure 
of  it  is  execrable,  and  it  there  appears  any  thing  but  a  beautiful  spe- 
cies. I  observe  that  the  chesnut  plumage  on  the  wings  and  scapulars 
of  his  bird,  is  not  to  be  found  in  the  present  subject."— C7.  W.  Smith's 
MS.  Notes. 

The  Cohy  Falcon  is  one  of  the  most  beautiful  of  the  Falcon  race ; 
and  you  perceive  at  once  that  it  is  a  high  caste  bird.  Its  posture  is 
erect,  its  plumage  glossy,  form  compact,  and  manner  dauntless :  while 
the  crest  on  the  head  adds  much  to  its  grace  and  beauty.  One  was 
brought  to  me  while  at  Midnapore,  by  a  shikaree,  or  bird 
fowler ;  but  I  had  not  the  heart  to  kill  it,  and  after  having  kept  it  for 
some  weeks,  it  broke  from  its  perch  and  flew  away.  AU  my  endea- 
vours to  procure  another  specimen  were  vain.  Dr.  Evans  has  one 
stuffed,  and  in  good  plumage,  (which  that  belonging  to  the  Society  is 
not,)  and  in  both  these,  the  chesnut  plumage  mentioned  by  Mr.  Smith 
as  wanting  in  his  specimen,  is  present :  it  may  depend  upon  the  sex 
or  age  of  the  specimen.  The  figure  in  Latham  is  certainly  a  vexy 
bad  one ;  and  gives  no  idea  of  the  beautiful  bird  the  Cohy  Falcon 
really  is. 

7.  Fam.  STBioiDiE. 

Genus  Strix. 

Sp.  Flanunea. — Barn  Owl* 

Presented  by  P.  Homfray,  Esq.  and  mounted  in  the  Museum. 
Strix  Flammea,  Lin.  Syst.  Nat.  L  133.  Turton's  Lin.  I.  171.  Gme- 
lin  Lin.  L  293.  ShscVs  Gen.  Zool.  VII.  258.   Stephens.  XIIL  ^^ 
Bam  white  OwL  Latham's  Gen.  Hist.  I.  355. 
Chouette  effraie.  Diet.  Classique  D'Hist.  Nat.  IV.  80. 
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''  I  foand  this  bird  in  the  dilapidated  ruins  about  Boodh  Gyah,  and 
subsequently  other  specimens  near  Hadjipur,  Tirhoot.  It  does  not 
appear  to  differ  from  the  white  Owl  of  England."— C.  W.  Smith's 
MS.  Notes. 

Mr.  Homfra/s  specimen  was  procured  at  Howrah. 

Dr.  Horsfield  has  named  this  bird  Strix  Javanicuy  thinking  it  differ- 
ent from  the  European  species.  And  the  compiler  of  the  Catalogue  of 
Col.  Sykes'  collection  from  the  Duckhan,  published  in  the  proceedings 
of  the  Zoological  Society  for  1832,  page  82,  states,  that "  a  comparison 
of  several  specimens  with  the  European  bird  satisfies  CoL  Sykes,  that 
Dr.  Horsfield  was  right  in  separating  it.  Neither  sex  is  unspotted 
beneath,  nor  has  the  Indian  species  a  white  disc" 

8.  Order  Inbxssorks. 
Tribus.  Fissirostkeb. 

Fam.  MsROPiDJB. 

Genus.  Merops. 

Sp.  M.  Viridis.    The  green  Bee-eater. 

IVesented  and  mounted  by  M.  Bouchez.  Merops  Viridis.  Syst.  Nat, 
I.  182.  Turton's  Lin.  I.  284.  Gmelin  Lin.  I.  460.  Shaw's  Gen.  Zool. 
VIIL  156.  Stephen's  XIIL  73.  Latham.  Gen.  Hist.  III.  122. 

'^  These  birds  are  very  numerous  throughout  India,  their  time  of 
incubation  is  the  month  of  June,  and  for  months  after  they  are  hatched, 
the  whole  brood  congregate,  and  swim  about  with  the  swiftest  and 
most  entire  movements  through  the  air,  making  short  dips  and  return- 
ing to  the  topmost  twig,  from  which  they  took  flight :  during  these 
evolutions  they  are  busily  employed  in  snapping  up  the  insects.'* — 
C.  W.  Smith's  MS.  Notes. 

The  green  Bee-eater  has  the  power  of  gliding  along  for  some  dis- 
tance without  dosing  its  wings ;  so  that  its  flight  consists  of  two  parts, 
—a  rapid  commencement,  in  which  the  wings  flap  rapidly,  and  a  quick 
glide,  with  the  wings  and  tail  fully  expanded.  Its  motion,  especially  in 
this  latter  position,  is  extremely  elegant;  and  its  bright,  almost  metallic 
plomage,  shining  in  the  evening  sun,  gives  one  the  idea  of  a  very 
beautiful  butterfly  rather  than  of  a  bird. 


632  Birds  in  the  Museum  of  the  Asiatic  Society,     [No.  1 16. 

9.  Merops  Castaneus.  Chesnut  Bee-eater. 

From  the  Chinese  collection.  Chesnut  Bee-eatery  Latham  Gen.  Hist. 
4,144,  Senegal  Bee-eater.  Shaw.  Gen.  Zool.  VIII.  163. 
Guepier  B'Adanson,  Diet.  Class.  D'Hist.  Nat.  VII.  579. 

10.  Merops ? Bee-eater. 

From  the  Chinese  collection,  perhaps  the  female  of  the  last  specimen. 

11.    Fam.     HlRUNDINIDiE. 

Genus  Ctpsblus. 

Sp.  C.  Palmarum^  the  Balearic  Swift. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 
Figured  in  Hardwicke  and  Gray. 

12.     Fam.   CAPRtMULGIDiE. 

Sp.  C.  Asiaticus, 
Bombay  Goat-sucker. 
From  the  Chinese  collection.   Caprimulgus  Asiadcus^  Turton's  Lin. 
I.  636.  Shaw.  Gen.  Zool.  X.  156. 

Bombay  Goat- sucker ^  Latham.  Gen.  Hist.  VII,  337. 
Engoulevent  de  Bombay ^  Diet.  Class,  D'Hist.  Nat  VI.  167. 

13.  Fam.  ToDmiE^ 
Genus  Eurystomus. 

Sp.  Eur.   Orientalis*     Oriental  Eurystomus. 

From  the  Chinese  collection.     Coracias   Orientalise  Shaw.   Gen. 
Zool.  VII.  403,  Latham.  Gen.  Hist.  III.  77. 
Colaris  OrientaUsy  Lin.  Trans.  XIIL  162. 

15.    Fam.  HALCTONiDiE. 

Genus  Halcyon. 

Sp.  H»  Atrtcapilla.     Black-capped  Kingfisher. 

From  the  Chinese  collection.  Alcedo  Atricapilla.  Gmelin.  Syst 
Nat.  I.  453.  Turton.  Lin.  I.  279.  Latham.  Gen.  Hist.  IV.  30.  Shaw. 
Gen.  Zool.  VIII.  70. 

MarHn  PScheur  de  la  Chine.  Diet.  Class.  D'Hist.  Nat.  X.  227. 

Halcyon  AtricapiUus.     Stephens,  XIIL  99. 

15.  b.  Another  specimen  from  the  Chinese  collection. 
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16.  Halcyon  Smymensis.     Smyrna  Kingfisher. 
From  the  Chinese  collection. 

17.  Another  specimen  presented  and  mounted  by  M.  Bouchez. 

18.  Another  specimen,  shpt  by  the  Curator,  and  mounted  in  the 
Museum. 

Akedo  Smymensis.  Lin.  Hist.  Nat.  L  181.  Gmelin.  Lin.  I.  459. 
Turton's  Lin.  L  282.  Shaw's  Gen.  Zool.  VIIL  68.  Latham's  Gen. 
Hist.  IV.  18.  Griffiths'  Cuvier,  VIL  410. 

Martin  Pickeur  bleu  et  roux.  Diet.  Class.  D'Hist.  Nat.  X.  227. 

Halcyon  Smymensis.  Stephens'  Shaw's  Gen.  Zool.  XIIL  99. 

"  tThis  bird  is  common  throughout  India,  it  is  likewise*  possessed  of 
great  power,  and  I  recollect  a  similar  feat  of  courage*  displayed  by  it, 
which  in  fact  I  made  the  subject  of  an  oil  painting.  It  has  a  sharp 
bustling  note  like  the  generality  of  the  tribe  when  taking  wing ;  pur- 
sues its  finny  prey  below  the  surface,  and  is  altogether  a  brisk  lively 
bird."— C.  W.  Smith's  MS.  Notes. 

The  Smyrna  King-fisher  has  been  observed  by  the  Curator  in  Ben- 
gal, Behar  and  Orissa ;  it  is  very  common  at  Garden  Reach,  and  in- 
deed in  all  the  neighbourhood  of  Calcutta. 

19.  Halcyon  GuriaL  The  Gurial  King-fisher.  Presented  by  Mr.  J. 
T.  Pearson. 

20.  Another  specimen,  shot  by  the  Curator,  and  mounted  in  the 
Museum. 

Akedo  Gurial.    Latham.  Gen.  Hist.  lY.  12. 

^*  This  bird  is  not  very  common,  but  is  more  frequently  met  with  in 
Bengal  than  in  the  other  Provinces.  It  is  very  strong  and  powerful, 
as  an  instance  of  which  I  once  observed  a  contest  between  one  of  them 
and  a  Hawk  of  considerable  size,  in  which  the  Hawk  was  worsted,  and 
obliged  to  leave  his  hold  from  the  effects  of  a  severe  blow  which  the 
other  administered  to  him  on  the  breast.  When  wounded,  consider- 
able caution  is  required  in  handling,  for  a  single  blow  would  disable  a 
person's  hand."— C  W.  Smith's  MS.  Notes. 

As  the  published  descriptions  of  the  Gurial  King.fisher  are  meagre, 
the  following  is  here  inserted.  It  was  drawn  up  immediately  after 
tbe  death  of  the  only  specimen  the  Curator  met  with  at  Midnapore, 
during  a  four  years'  residence  there.    It  is  common  near  Calcutta. 

*  See  Note  to  No.  20. 
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Olive  brown  and  green  King-fisher  with  red  bill. 

Weight  7^  ounces. 

Size  that  of  a  common  pigeon. 

Length,  from  the  tip  of  the  bill  to  the  romp  11^  inches,  ditto  from 
the  tip  of  the  bill  to  the  tip  of  the  tail  16  inches,  ditto  from  ditto  to  the 
mid- claw  13^  inches. 

Ditto  from  the  base  of  the  bill  to  the  rump  8^  inches,  breadth  from 
tip  to  tip  of  the  wings  22  inches. 

Bill  long  and  pointed ;  flat,  like  all  the  Halcyons,  at  the  top,  from 
the  tip  to  the  insertion  of  the  fore-head  3  inches  long,  to  the  gape  3^ 
inches ;  circumference  at  the  base  3  ^  inches,  do.  in  the  centre  1^^  inches, 

colour  bright  red  with  black  tip.  Margin  of  the  eye-lids  bare,  red  under 
eye-lid,  furnished  with  a  row  of  dingy  olive  brown  feathers  near  the 
margin,  and  below  buff  coloured ;  iris  dark  red.  Legs  and  feet  bright 
scarlet.  Head,  cheeks,  and  upper  two-thirds  of  the  back  of  the  neck 
dark  olive  brown ;  throat  pale  straw  colour,  almost  white ;  breast,  neck, 
and  lower  third  of  the  back  of  the  neck  buff,  with  the  tip  of  each  fea- 
ther bounded  by  a  narrow  margin  of  the  same  olive  brown  colour  as 
the  head,  forming  dotted  crescent-like  lines ;  breast,  belly,  inner  wing 
coverts,  thighs,  and  vent  of  a  bright  orange  buff,  upon  a  lighter 
ground;  upper  part  of  the  neck,  scapular,  and  lesser  wing  coverts 
dark  brownish  green ;  greater  wing  coverts,  quHls,  sides  of  the  lower 
part  of  the  back,  upper  tail  coverts,  and  tail,  dark  greenish  blue ;  back 
from  the  shoulders  to  the  rump  bright  azure  with  silky  feathers,  shin- 
ing like  satin  ;  false  wing  of  three  feathers ;  quills  blue  on  the  outer 
side,  and  in  the  secondary  a  little  blue  towards  the  tips  in  the  inner 
side,  with  black  shafts,  and  inner  web  of  the  latter  edged  for  two-thirds 
from  the  base  with  dirty  white. 

The  Gurial  Ring-fisher  has  a  laughing  screaming  note.  It  is  the 
largest  Indian  species  known  to  the  Curator.  In  the  neighbourhood 
of  Calcutta  it  is  common,  and  probably  in  the  whole  Delta  of  the 
Ganges,  or  Sunderbunds,  and  Dr.  McClelland  brought  specimens  from 
Assam.  Its  flight  consists  of  short  quick  jerks,  very  vigorous,  and 
long  continued.  In  fishing  it  does  not  hover ;  but  perches  upon  the  high 
bamboo  bush,  or  on  a  middle-sized  tree  over  a  pool,  waiting  for  its 
prey,  where  its  blood-red  bill  shines  brightly  in  the  sun,  and  its  great 
size,  and  violent  plunge  into  the  water,  give  one  the  idea  of  a  noble  bird. 
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21.  Halcyon  Amaurcpterus.  Mihi.    Brown  winged  King-fisher. 
This  bird  appears  to  be  undescribed,  and  indeed  hitherto  unknown. 
It  has  been  named  as  above  by  the  Curator  ;  and  the  following  is  its 
description : — 

Large  fawn  coloured  Ring-fisher,  with  brown  wings  and  tail. — Length 
from  tip  of  bill  to  the  end  of  the  tail  14  inches,  breadth  from  tip 
to  tip  of  the  wings  16  inches,  leogth  of  bill  3^  inches.  Bill  and  feet 
scarlet.  Head,  neck,  belly  and  neck  fawn  coloured  or  buff,  each  feather 
tipped  with  brown.  Wings  and  tail  smoke  coloured.  Back  cserulean 
bine.  Iris  dark  brown. 

Found  near  Calcutta. 

22.  Halcyon  Co^am.— Collared  King-fisher. 

From  the  Chinese  collection. 

Alcedo  Collaris.  Turton's  Lin.  L  280.  Shaw.  Gen.  Zool.  VIIL  80. 

Collared  King-fisher.  Latham  Gen.  Hist.  IV.  27. 

MarHn-Pecheur  a  collier  blafic.  Diet.  Class.  D'Hist.  Nat.  X.  227. 

23.  Genus  Alcedo. 
Sp.  A.  Rudis. — Pied  King-fisher. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Alcedo  Rudis.  Lin.  Syst.  Nat.  L  18L  Gmelin  Lin.  L  4&4.  Tur ton's 
Lin.  L  283.     Shaw.  Gen.  Zool.  VIIL  63. 

Black  and  white  Kingfisher.    Latham.  Gen.  Hist.  IV.  15. 

MarHn  PScheur  Pie.  Diet.  Class.  D'Hist.  Nat.  X.  231. 

*^  This  species  is  very  numerous ;  there  is  not  a  river^  stream  or  pool 
without  its  complement  of  these  birds,  where  they  may  be  seen  con- 
stantly on  the  look-out,  hovering  like  this  tribe,  and  anon  plunging 
beneath  the  water  in  pursuit  of  their  prey." — C.  W.  Smithes  MS.  Notes. 

The  Pied  King-fisher  is  not  so  common  in  the  neighbourhood  of  Cal- 
cutta as  in  Behar  and  Orissa.  At  Midnapore  it  is  very  common,  and 
forms  a  striking  feature  In  the  picture  of  nature,  as  it  hovers  in  the 
beaaty  of  its  glossy  black  and  white,  satin-like  plumage,  over  the 
streams.  From  a  height  of  20  or  30  feet  it  plunges  down  dead  as  a 
stone  into  the  water,  and  remains  below  it  so  long,  that  the  ripple  over 
the  surface  clears  away  sometimes  before  it  comes  up  again. 

The  Pied  King-fisher  is  a  very  beautiful  bird ;  its  plumage  being 

smooth,  snowy  white,  and  jet  black,  in  patches  of  irregular  size  and 

4l 
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shape,  shining  like  satin,  and  lying  very  close.  On  the  top  and  back 
of  the  head  the  feathers  are  loose,  and  somewhat  lengthened  into 
a  plume. 

24.  Another  specimen  from  the  Chinese  collection. 

25.  Aicedo  Bengcdensis. — Indian  King-fisher. 
Shot  by  the  Curator,  mounted  in  the  Museum. 

Aicedo  Bengalensis,  Gmelin.  Syst.  Nat.  I.  460.  Turton  Lin.  1. 277. 
Shaw.  Gen.  Zool.  VIII.  102. 

Ifidian  King-fisher^  Latham.  Gen.  Hist.  IV.  43.  Griffith's  Cuvier, 
VIL  409. 

Martin  Pecheur  du  Bengale^  Diet.  Class.  D^Hist.  Nat.  VIL  409. 

'^  This  species  is  pretty  common,  and  much  resembles  the  British 
King-fisher  in  its  motions,  rapidity  of  flight,  and  note."— C7.  W.  Smith's 
MS.  Notes. 

The  Bengal  King-fisher  is  very  conmion  in  the  neighbourhood  of 
Calcutta.  It  is  frequently  seen  seated  on  a  stick  standing  upright  in 
a  paddy  field,  watching  for  small  fishes  in  the  shallow  water,  when  its 
red  breast  shining  in  the  morning  sun  seems  like  a  living  ruby. 

26.  Genus  Cetx. 

Sp.  C.  Azurea, — The  Azure  King-fisher. 

From  the  Chinese  collection. 
Aicedo  Tribraches.  Shaw.  Gen.  Zool.  VIII.  105. 
Azure  Kingfisher.  Latham.  Gen.  Hist.  lY.  61. 
Cegx  Azurea.  Stephens'  Shaw's  Gen.  Zool.  XIII.  106. 

27.   Trib.  Dentirostres. 
Fam.  MusiciCAPiDjB. 
Genus  Musgifbta. 
Sp.  M.  Flaviventris. — ^Yellow  bellied  Fly-catcher. 
Muscipeta  Flaviventris,  Griffith's  Cuvier,  VI.  334. 

28.  Genus  Muscigafa. 

Sp.  M.  Azurea. — ^Azure  Fly-catcher. 

Celestial  Fig-catcher.    Latham  Gen.  Hist.  VI.  201. 
Muscicapa  Azurea.   Stephens'  Shaw's  Zool.  XIII.   116.  Griffith's 
Cuvier,  VI.  341. 
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29.  Muscicapa  Flammea. — Flameous  Fly-catcher. 
Shot  by  the  Curator,  and  mounted  in  the  Museum. 
Muscicapa  Flammea.  Shaw.  Gen.  Zool.  X.  372. 
Flammeous  Fly-catcher.  Latham  Gen.  Hist.  YI.  173. 
Muscipeta  Flammeck.  Zool.  Proceedings,  1832,  p.  85. 

"  I  met  with  this  bird  in  a  grove  of  trees  near  Gyah,  there  were  a 
pair  of  them,  the  female  merely  differing  in  the  plumage  being  less 
bright."— a  W.  Smith's  MS.  Notes. 

The  specimens  in  the  Museum  were  shot  at  Garden  Reach  in  the 
beginning  of  the  year  1836,  when  a  flight  of  them  settled  in  some 
lofty  larch  trees.  The  morning  was  foggy,  and  none  were  seen  during 
a  space  of  two  months  afterwards.  A  specimen  was  brought  to  the 
Curator  at  Midnapore.  He  has  also  seen  them  at  Juanpore,  and  they 
are  not  uncommon  at*Daijeeling.  The  female  is  yellow  where  the 
male  is  red. 

29.  Another  specimen  of  the  Flammeous  Fly-catcher.  See  Note 
above. 

30.  Muscicapa  C(jerulea.-^The  Caerulean  Fly-catcher. 
Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Muscicapa  Ccerulea.  Gmelin.  Lin.  Syst  Nat.  I.  943.  Turton's  Lin. 

I.  579.  Stephens'  Shaws'  Gen.  Zool.  X.  383  Griffith's  Cuvier,  VL 
341. 

Azure  Fly-caicher^  Latham  Gen.  Hist,  VL  180. 

Gohemouche  Azur.  Diet  Glass.  D'Hist.  Nat.  VIL  401. 

The  Caerulean  Fly-catcher  is  a  native  of  Bengal.  It  is  common  at 
Garden  Beach  and  its  vicinity,  where  it  is  to  be  seen  in  the  lower 
branches  of  the  mangoe  trees,  from  whence  it  now  and  then  takes  a 
short  flight  in  pursuit  of  insects,  returning  again  immediately  to  the 
same  tree. 

31.  Muscicapa  ■  Broad-tailed  Fly-catcher. 
Shot  by  the  Curator,  and  mounted  in  the  Museum. 
Broad-tailed  Fly-catcher.    Latham.  Gen*  Hist.  VL  178. 

The  broad-tailed  Fly-catcher  is  met  with  at  Garden  Reach,  near 
Calcutta.  Its  habits  are  mach  the  same  as  those  of  the  Cserulean 
Fly-catcher. 


638  Birds  in  the  Museum  of  the  Asiatic  Society.        [No.  1 16. 

31.  Muscicapa  Verditer..    Verditer  Fly-catcher. 
Shot  by  the  Curator,  and  moan  ted  in  the  Museum. 
Verditer  Fly-catcher,  Latham.  Gen.  Hist  YI.  182. 

The  Verditer  Fly-catcher  is  found  in  the  neighbourhood  of  Calcutta, 
but  it  is  not  very  common.  The  Curator  has  not  seen  it  any  where 
else. 

32.  Muscicapa .  Fly-catcher. 

Chinese  collection 

33.  Fam.  Laniad£. 

Genus  Ttrannxts. 

Sp.  Tyr,  Leucogaster,     Tyrant  Shrike. 
Lanius  Tyrannus.  Lin.  Syst.   Nat.    1.  136.  Gmelin.  Lin.  1.  302. 
Turton's  Lin.  I.  176.  Shaw's  Gen.  Zool.  VII.  304. 

34.  Genus  Ocypterus. 

Sp.  Ocy,  Rtifiventer.     Red-bellied  Ocypterus. 

Presented  and  mounted  by  M.  Bouchez. 
Lanyrayen  a  ventre  roux*  Diet.  Class.  D*Hist.  Nat.  IX.  209. 
Ocypterus  Rufiventer,    Griffith's  Cuv.  VI.  288. 
35.  Ocypterus  Leucoga^ter.     White-bellied  Ocypterus. 
Chinese  collection. 

Lanius  Leucorhynchus.  Gmelin's  Lin.  I.  305.  Turton's  Lin.  L  178. 
Shaw's  Gen.  Zool.  VIL  323. 
Artamus  Leucorhynchus.     Steph.  Shaw.  Gen.  Zool.  xii.  137. 
Artamus  Leucogaster.  Griffith's  Cuv.  VI.  287. 
Langrayer  a  venire  blanc.  Diet.  Class.  D'Hist.  Nat.  IX.  290. 

36.  Genus  Dicrurus. 
Sp.  Z> Shrike. 

37.  Dicrurus  Indicus. — Long-tailed  Shrike. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Drongo  Drongoion.  Diet.  Class.  D'Hist.  V.  621. 

*^  This  species  is  common  throughout  India ;  it  is  to  be  seen  in 
every  fields  is  restless,  and  constantly  in  motion ;  and  frequently  to  be 
seen  on  the  backs  of  cattle  extracting  the  vermin.  It  feeds  upon 
insects,  is  a  ferocious  and  most  pugnacious  bird,  will  occasionally  kill 
small  birds,  with  the  utmost  nonchalance  will  attack  the  crow  and 
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idte,  which  it  drives  before  it  as  if  defeat  was  a  stranger  to  it.  We 
have  therefore  no  difficulty  in  the  derivation  of  its  vulgar  name  of  the 
King-crow".— C.  W.  Smith's  MS.  Notes, 

The  Dicrurus  Indicus  is  one  of  the  most  common  birds  in  Bengal. 
It  is  to  be  seen  at  all  seasons  mounted  on  walls,  hedges,  and  the  tops 
of  palings,  and  elevated  things  of  the  kind,  watching  for  insects,  which 
it  darts  upon  by  a  short  quick  flight,  and  returns  again  to  its  place. 
In  form  the  King-crow,  as  it  is  termed,  is  very  elegant.  It  is  compact 
and  well  proportioned,  and  greatly  ornamented  by  the  rich  glossy 
black  of  its  plumage,  and  the  graceful  outward  curve  of  either  side 
of  its  long  forked  tail.  In  manner  it  is  lively  and  bold,  but  not 
£Euniliar.  And  altogether,  the  King-crow  is  one  of  the  most  striking, 
and  most  pleasing  objects  of  Indian  animated  nature. 

38 .     Chinese  collection. 

39.  Genus  Lanius. 
Sp.  L,  Itaiicus, — Italian  Shrike. 

40.  Lanius  Rufescens. 

41.  Lanitu  Curcutti.     Corcutti  Shrike. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

42.  Lanius . 

Chinese  collection. 

43.  Lanius . 

Chinese  collection. 

44.  Fam.  Merui^ida. 

Genus  Pitta. 

Sp  P.  BengcUensis. — Bengal  Pitta. 

Presented  by  Lieut.  Yickery,  and  mounted  in  the  Museum. 

46.  Pitta  Euryihrogastra, — Red-bellied  Pitta. 

Chinese  collection. 

Pitta  Erythrogastra, — Stephens'  Shaw's  Gen.  Zool.  XIII.  185. 

46.  PiUa .  Chesnut-crowned  Pitta. 

Presented  by  Dr.  McCosh,  and  mounted  in  the  Museum. 
This  specimen  was  procured  by  Dr.  McCosh  in  Assam.      It  ap- 
parently differs  from  any  hitherto  described  species. 
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47.  Genus  Ixos. 
Sp.  /.  Joeosus. 

Pink-eared  Bolbul.^-Jocose  Shrike. 

Lanius  Joeosus.  Lin.  Syst.  Nat.  1. 138.  Gmelin.  Lin.  I.  310.  Turton*8 
Lin.  L  181. 

Jocose  Shrike.  Lath.  Gen.  Hist.  IL  41. 

Lanius  Emeria.  Shaw  Gen.  Zool.  VII.  332. 

Brachypus  (?)  Joeosus.  Steph.  Shaw,  XII.  191. 

*' These  birds  are  in  great  request  among  the  natives,  being  of 
a  fearless  disposition,  and  easily  reclaimed.  They  are  taught  to  sit  on 
the  fist,  and  numbers  may  thus  be  seen  in  any  Indian  bazar.  They 
have  a  pretty  smart  appearance,  and  the  head  has  an  uncommon 
and  handsome  plume ;  but  the  song,  though  the  few  notes  of  which  it  is 
composed  are  sweet,  has  neither  much  strength  nor  any  variety." — C. 
W.  Smith's  MS.  Notes. 

The  ear  of  this  bird  is  clothed  with  pink  feathers,  from  which  cha< 
racter  the  Curator  has  ventured  to  add  the  English  name  given  above, 
as,  at  least,  quite  as  expressive  as  those  it  has  before.  The  species 
is  found  in  great  numbers  near  Calcutta,  congr^ating  together  on  the 
tops  of  high  bushes,  and  in  middle  sized  trees.  It  is  also  to  be 
met  with  in  Behar  and  Orissa,  and  Col.  Sykes  found  it  in  the  Deccan 
only  in  the  lofty  woods  of  the  Ghauts.  It  is  called  Bulbul  by 
the  natives  of  India.  A  good  account  of  its  habits  is  given  in  La- 
tham's General  History  of  Birds,  vol.  ii,  page  41. 

The  plumage  of  the  pink-eared  Bulbul  is  glossy  in  the  black  and 
white  parts,  and  the  long  narrow  feathers  of  the  plume  are  very  soft 
and  beautiful,  though  not  silky. 

48.  Ixos .  Common  Bulbul. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

This  is  the  largest  of  the  two  Bengal  Bulbuls,  and  is  the  variety 
of  Latham's  Jocose  Shrikes.  It  is  found  in  great  numbers  congregat- 
ing together  upon  trees  and  bushes  throughout  all  the  parts  of  the 
provinces  of  Bengal,  Behar,  and  Orissa;  and  I  believe  in  all  parts 
of  India.  It  is  a  noisy  chattering  bird,  with  a  whistle  like  one  of  the 
lower  notes  of  the  English  Blackbird. 
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"  Id  a  state  of  nature  the  song  of  this  bird  is  rather  contemptible^ 
but  when  reclaimed  and  placed  near  to  better  songsters,  it  greatly  im- 
proves. This  species  is  very  common,  and  there  are  several  varieties, 
one  of  which  has  a  small  patch  of  scarlet  on  the  lesser  coverts.  It  is, 
however,  the  Cashmere  Bulbul,  which  is  so  highly  prized,  and  is  gene- 
rally esteemed  the  most  melodious  songster  in  India.  "-*C  TV.  Smithes 
MS.  Notes. 

49.  Ixos . 


Chinese  collection. 

50.  Genus  Obiolus. 

Sp.     Oriolus  Chinensis. — Chinese  Oriole. 

Chinese  collection. 

Oriolus  Chinensis.,  Lin.  Syst.  Nat.  I.  160.     Gmelin  I.  383. 
Cochin  China  Oriole.  Lath.  Gen  Hist.  III.  139. 
Chinese  Oriole.  Shaw.  Gen.  Zool.  VII.  412. 
Oriolus  Sinensis,  Synop.  Griffith's  Cuv.  VI.  397. 
61.  Oriolus  Melanocephaltis. — Black-headed  Oriole. 
Shot  by  the  Curator,  and  mounted  in  the  Museum. 
Oriolus  Melanocephalus.  Lin.  Syst.  Nat.  I.  160.  Gmelin  I.  383. 
Blach'headed  Oriole..  Lath.  Gen.  Hist.  III.  140.  Shaw's  Gen.  Zool. 
VIL  411. 

*^  This  bird  is  dispersed  throughout  India,  it  frequents  groves,  and 
ia  constantly  flying  from  tree  to  tree.  In  the  spring  its  plaintive 
note  resembles  one  lengthened  full  toned  note  on  the  flute ;  ushers  in 
tlie  dawn ;  and  resounds  from  every  side.  It  feeds  upon  the  berries  of 
the  Bhur  and  Pepul  trees  and  on  insects." — C.  TV.  Smith's  MS. 
Notes. 

The  black-headed  Oriole  is  a  very  common  bird  in  all  parts  of 
Bengal,  and  Mr.  Smith  mentions  it  above  as  dispersed  throughout 
India ;  but  Col.  Sykes  saw  it  only  in  the  neighbourhood  of  the  Ghauts 
in  the  Deccan,  where  its  place  seems  to  be  filled  by  the.  OnWt^ 
GaUnUuSf  the  golden  Oriole  of  Latham,  which  is  said  to  be  very  abun- 
dant there.  Its  monotonous,  low-toned,  constantly  repeated  note  is  a 
positive  pest,  excelled  only  by  that  of  the  Koel,  (Etidynamys  Orien- 
talise) or  Indian  Cuckow. 
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62. 
63.  Genus  Turdus. 

Sp.  T.  Migraiorius.'^AmencBn  Robin. 

Presented  by  Dr.  Lea. 

Turdus  Migratorius.  Lin.  Syst.  Nat.  L   292.    Gmelin  L  81L  fur- 
ton's  Lin.  L  492.    Shaw's  Gen.  Zool.  X.  276. 
Red-breasted  Thrush.  Lath.  Gen.  Hist  V.  144. 
American  Robin.  Griff.  Synop.  Cuv.  VL  383. 
The  Robin.  Wilson's  American  Omithol.  Edit.  1831,  Edin.  II  112. 

54.   Turdus  Saularis. — Little  Indian  Pie. 
Presented  and  mounted  by  M.  Bouchez. 

Gracula  Saularis.  Lin.  Syst.  Nat.  I.  165.     Gmelin  Lin.  I.  397. 
Turton's  Lin.  I.  240.     Shaw's  Gen.  Zool.  VII.  474. 
Dial  Grakle,  Lath.  Gen.  Hist.  HI.  165. 

Turdus  Saularis.  Sykes'  Catalogue,  Zool.  Proc.  pt.  2.  1832.  p.  S?. 

*<  This  familiar  and  sociable  bird  often  reminds  me  of  its  more 
beautiful  brother  the  British  Red-breast ;  like  to  that  pretty  and  ami- 
able visitor,  it  is  seen  much  about  the  habitation  of  man,  and  has  all  its 
smart  and  quick  motions.  Its  song  is  also  similar,  and  when  domesti- 
cated it  may  be  taught  to  speak." — C.  W.  Smithes  MS.  Notes.  ! 

The  Dial  is  a  lively,  active  little  bird,  rather  like  a  little  magpie, 
having  a  bright  glossy-like  black  plumage,  with  snow-white  band  on 
the  wings,  and  under  parts  of  the  same.  It  hops  about  like  a  Robin, 
pertly  cocking  its  tail,  and  whistling  a  somewhat  similar  melody.  It  is 
very  common  in  Bengal,  in  the  neighbourhood  of  Calcutta ;  but  less 
so  in  the  Mofussil,  though  I  have  frequently  seen  it  in  the  provinces  of 
Behar,  Orissa,  and  Allahabad.  The  plumage  of  the  female  is  similarly 
marked  to  that  of  the  male ;  but  not  so  glossy. 

65.  Turdus  . 

American  collection. 

56.   Turdus  Surpowee. — Milh.  Surpowee  Thrush. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

I  have  found  this  bird  only  in  the  neighbourhood  of  Calcutta,  where 
it  is  not  uncommon.  It  is  generally  met  with  near  j  heels,  hopping 
about  the  lower  branches  of  overhanging  bushes,  or  upon  the  ground. 
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at  the  briDk  of  the  water.  I  have  named  it,  as  M.  Bouchez  told  me 
it  is  called  by  the  natives ;  and  I  should  have  described  it  had  I  not 
been  obliged  to  leave  Calcutta ;  and  I  have  now  no  specimen  to  refer  to. 

57.  Genus  Sibia,  Hodgson. 

Sp.  S.  Niffriceps  Hodosok. — Black-headed  Sibia. 

Presented  by  Mr.  Hodgson  from  Nepaul ;  and  another  by  Mr.  Bruce, 
who  received  it  from  Almorah,  whence  it  was  sent  to  him  by  Lieut. 
H.  Huddleston,  7th  Regt.  N.  I.  It  is  very  common  at  Daijeeling. 
Mounted  in  the  Museum. 

58.  Sibia  Picaou^e;.— Hodgson's  Picaoid  Sibia. 

Presented  by  Mr.  Hodgson,  from  Nepaul.  Mounted  in  the 
Maseom. 

59.  Sibia f 

Prejsented  by  Mr.  Bruce,  who  received  it  from  Lieut.  Huddleston  at 
Almorah.     Mounted  in  the  Museum. 


60.. 


Presented  by  Mr.  Bruce.     Also  from  Almorah.     Mounted  in  the 
Maseom. 

61.  Turdus . 

62.  Fam«  Sylviadje,  Vigors. 
Genus  Sylvia,  Auct. 
Sp.  S.  Rubetra. — Whin  Chat. 

Chinese  collection. 

63.  Sylvia  — —  ? 
Chinese  collection. 

This  specimen  appears  to  be  allied  to,  if  not  a  variety  of  62. 

64.  Sylvia ? 

Shot  by  the  Curator,  and  mounted  in  the  Museum.     Probably  a  va- 
riety of  the  above. 

65.  Sylvia         ■  ? 

Shot  by  the  Curator  at  Garden  Reach,  and  mounted  in  the  Museum. 
Thu  bird  is  called  Clnck-chickee  by  the  natives. 

4  M 
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m.  Sylvia ? 


Chinese  collection. 


67.  Sylvia 


Presented  by  Captain  Pemberton. 

68.  Sylvia ? 

Chinese  collection. 

69  Sylvia ? — The  Saumer. 

70. 

71.  Genas  Malurus,  Vieillot 

Sp.  M,  Longicaudus, 

MoiacUla  Longicauda.  Gm.  Lin.  I.  964.     Turton  Lin.  L  586. 
Sylvia  Longicauda.  Shaw  Gen.  Zool.  X.  756. 
Long- tailed  Warbler.     Lath.  Gen.  Hist.  VII.  119.  Griffith's  Cav. 
VII.  467.  I 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Common  in  the  neighbourhood  of  Calcutta,  and  where,  according  to 
Latham,  it  is  called  Toon-toonee.  He  says,  **  the  nest  found  among 
mangoe  trees,  most  commonly  in  shape  of  a  purse,  generally  composed 
of  two  living  leaves  attached  together  by  fibres,  somewhat  in  the  manner 
expressed  in  the  Indian  2^ology  as  belonging  to  the  Tailor  War- 
bler, though  not  with  so  wonderful  a  construction ;  the  hollow  space 
between  the  two  leaves  is  lined  with  cotton  by  way  of  nest,  and  the 
eggs  are  three  in  number,  whitish,  marked  with  flesh-coloured  spotfl^ 
in  length  three-fifths  of  an  inch." 

72. 


73. 


74.  Genus  Joka,  Horsfield. 
Sp.  J.  Scapularis*  Horsf. 

Jora  Scapularis.  Horsf.  Lin.  Trans.  XIII.  152.  Stephens'  Shaw 
Zool.  XIII.  217. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

The  Jora  Stxtpularis  is  very  common  in  the  neighbourhood  of 
Calcutta.     It  is  also  to  be  met  with  in  Orissa. 
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75. 


76.  Genus  Malurus. 

Sp 

Chinese  collection. 

77.  Malurus  Cyaneus, — Superb  Warbler. 
Presented  by  Captain  Pemberton. 

Motadlla  Cyanea*  Gm.  Lin.  I.  991.  Turton's  Lin.  L  611. 

Sylvia  Cyanea,  Shaw  Zool.  X.  754. 

Superb  Warbler.  Lath.  Gen.  Hist.  IIL  117.  Griffith's  Cuv.  VI.  468. 

Malurus  Cyaneus, — Stephens'  Shaw's  Zool.  XII T.  223. 

Inhabits  the  southern  parts  of  New  Holland. 

78.  Malurus  Cyaneus,  Superb  Warbler. 
Another  specimen  from  the  Chinese  collection. 

79.  Genus  Anthus,  Beckstein. 

Sp.  A.  Agilis.  Sykes,  Proc.  Zool.  Soc.  1832.  p.  91. 
Shot  by  the  Curator  at  Garden  Reach,  and  mounted  in  the  Museum. 

80.  Anthus  Trivialis, — Pipit  Lark. 

Shot  by  the  Curator  at  Garden  Reach,  and  mounted  in  the  Museum. 

Alauda  Trivialis.  Lin.  Syst.  Nat.  I.  288.  Gm.  Lin.  I.  796.  Turt. 
Lin.  L  483.  Stephens'  Shaw's  Zool.  XIII.  238. 

Alauda  Sepiaria.  Shaw's  Zool.  X.  542. 

Pipit  Lark.  Latham.  Gen.  Hist.  VI.  278. 

Field  Lark.  Griffith's  Cuv.  VL  477. 

The  present  specimen  was  shot  in  the  cold  weather.  I  have  not  8eei\ 
it  but  at  that  season ;  and  so  far  it  agrees  with  Latham's  remark  of 
its  habits  in  England,  that  it  is  rarely  seen,  except  in  the  winter- 
months. 

81.  Fam.  PiPKiDis. 

Genus  Parus.  Lin. 

SP.  P.  Cristatus. — Crested  Titmouse. 

Parus  Cristatus,  Lin.  Syst.  Nat.  I.  340.  Gm.  Lin.  I.  1005.  Tur- 
ton's  Lin.  I.  622.  Shaw's  Zool.  X.  64  and  XIII.  246. 

Crested  Titmouse.  Lath.  Gen.  Hist.  VII.  249.  Griffith's  Cuv.  VII. 
121. 


^  I 
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82.  Genus  Pakdalotus,  Vieillot. 

Sp.  P.  Australis.^^'New  Holland  Manakin. 

New  Holland  Manakin.  Lath.  Gen.  Hist  VII.  238. 
Pardalotus  AustraUs.  Stephens'  Shaw's  Zool.  XIII.  252. 

83.  Fam.  Fringiixidje. 

Genus  RAifPHOCSLis,  Desmarest. 

Sp.  R,  Ja>capa. 

Chinese  collection. 

Tanagra  Jacapa,  Lin.  Sys.  Nat.  L  313.  Gm.  Lin.  L  888. 
Red-breasted  Tanager.  Lath.  Gen.  Hist.  VI.  2.  Griffith's  Cuy.  VI. 
317. 
Ramphopis  Jcuxtpa,  Shaw's  Zool.  X.  439. 

84.  Genus  Alauda,  Auctorum. 

Sp,  A  Finch  Lark. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 
Finch  Lark.  Lath.  Gen.  Hist.  VI.  307. 

I  shot  the  present  specimen  at  Garden  Reach,  during  the  cold  wea- 
ther, but  Latham  states  it  to  be  found  at  Cawnpore  in  the  month  of 
April.  I  do  not  find  it  in  any  other  author.  Neither  Franklin,  Sykes, 
nor  Tickell  have  mentioned  it. 

85.  '• 

Chinese  collection. 

86. 


Chinese  collection. 

87.     Genus  Frinoilla,    Auctorum. 

Sp.  F.  Oe/e6«.— The  Chaffinch. 

Chinese  collection. 

Fringilla    Ccdebs,     Lin.   Syst   Nat.   L   318.  Gm.    Lin.    L  901. 
Turton's  Lin.  I.  552.  Steph.  Shaw's  Zool.  IX.  442.  and  XIV.  37. 

Chaffinch,     Lath.  Gen.  Hist  VI.  57. 

The  Chaffinch,    Griffith's  Cuy.  VIL  138. 

Gros'hec  Pinson.    Diet  Class.  D'Histoire  Nat  VII.  S37. 
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This  specimen  may  possibly  be  a  native  of  China,  and  if  so,  it  has  a 
new  locality.  Latham  says,  it  is  met  with  on  the  Coast  of  Africa,  at 
the  Cape  of  Good  Hope,  and  at  Aleppo.  I  have  not  seen  nor  heard  of  it 
in  lodia. 

88.  89. — Fam.  Loxiadje. 
Genus  Loxia.  Ray. 
Sp.  Loxia  Punctularia, — Cowry  Grosbeak. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 
Loxia  Punctularia,  Lin.  Syst.  Nat.  L  302.  Gm.  Lin.  L  861.  Turt. 
Lin.  L  520.  Steph.  Shaw's  Zool.  IX.  330.  Griffith's  Cuv.  VII.  152. 
Cowry  Grosbeak.  Lath.  Gen.  Hist.  V.  247. 
Gros'hec  Domino.  Diet.  Class.  D'Hist.  Nat.  VIL  S2Q. 
Coccothraustes  Punctularia,  Stephens'  Shaw's  Zool:  XIV.  87. 

The  Cowry  Grosbeak  flies  in  large  flocks,  and  is  to  be  met  with  in 
most  parts  of  Bengal*  Like  the  Amaduvade  Finch,  there  are  many 
varieties. 

90.  Loxia  Malacca, — Malacca  Grosbeak. 
Presented  and  mounted  by  M.  Bouchez. 

Loxia  Malacca.  Lin.  L  302.  Gm.  Lin.  I.  851.  Steph.  Shaw's  Zool. 
IX.  332. 

Malacca  Grosbeak,  Lath.  Gen.  Hist.  V.  244.  Griffith's  Cuv.  VIL  152. 
Gros'bec  Jacobin.  Diet.  Class.  D'Hist.  Nat.  VII.  530. 

90.  b.  Loxia  Coccothraustes. — Haw  Grosbeak. 

Loxia  Coccothraustes.  Lin.  I.  299.  Gm.  Lin.  I.  844.  Steph.  Shaw's 
Zool.  IX.  236. 

Coccothraustes  Vulgaris,  Steph.  Shaw's  Zool.  XIV.  86. 
Haw  Grosbeak,  Lath.  Gen.  Hist.  V.  211. 
Common  Grosbeak,   Griffith's  Cuv.  VII.  156. 
Gros'bec  Commun.  Diet.  Class*  D'Hist  Nat.  VII.  524. 

91.  Loxia  Leucoc^hala. — White-headed  Grosbeak. 

Chinese  collection. 

FnngiUa  Leucocephala.  Steph.  Shaw's  Zool.  IX.  493. 
Spotted-sided  Grosbeak.  Lath.  Gen.  Hist.  I.  248. 

Gros-bec  a  tele  blanche  et  dos  rouge.  Diet.  Class.  D'Hist  Nat.  VII. 
542.- 


648  Birds  in  the  Museum  of  the  Asiatic  Society,        [No.  1 16. 

92.  Loxia  Astrilda.  Wax-bill  Grosbeak. 

Loxia  Astriida.  Lin.  I.  303.  Gm.  Lin.  I.  852.  Turton's  Lin.  I.  520. 

Wax-billed  Grosbeak.  Lath.  V.  257. 

Coccothraustes  Astrilda.  Shaw's  Gm.  Zool.  XIV.  87. 

Gros'bee  Astrild.  Diet.  Class.  D'Hist.  Nat.  VIL  520. 

93.  Fam.  Sturnidjs. 
Genus  Acridothbrbs,  (?)  Vieillot. 

Sp.  A.   Variusf — Pied  Grakle. 

Chinese   collection. 

Pied  Grakle.   Lath.  Gen.  Hist.  III.  169.   Shaw's  Zool.  Vll.  464. 

94.     Genus  Sturnus.     Lin. 
Sp.  S.  Vulgaris. — Common  Starling. 

Chinese  collection. 

Sturnus  Vulgaris.  Lin.  L  290.  Gm.  Lin.  L  801.  Turton's  Lin. 
L  487.     Steph.  Shaw's  Zool.  X.  483.  XIV.  52. 

Crnnmon  Stare,  Lath.  Gen.  Hist  V.  1.  Griffith's  Cu\r.  VII.  172. 

I  have  never  seen  the  common  Starling  in  Bengal ;  but  in  the  cold 
season  1837-38,  a  specimen  was  brought  me  at  Juanpore ;  in  no  wise 
differing,  as  I  thought,  from  the  English  bird. 

95.  Acridotheres  Tristis. — Common  Mynha. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Paradisea  Tristis,  Lin.  I.  167.  Gm.  Lin.  L  401.  Turt.  Lio. 
L  242. 

Paradise  Grakle.  Lath.  Gen.  Hist.  VIL  147.  Shaw's  Zool.  VIL  455. 

Acridotheres  Tristis,  Steph.  Shaw.  XIV.  57. 

*'  This  species  is  exceedingly  numerous,  and  is  generally  diffused 
throughout  India,  even  the  sparrow  is  not  more  frequent ;  in  its  man- 
ners it  is  as  noisy,  and  nearly  as  familiar ;  like  that  bird  it  not  unusually 
makes  its  nest  in  the  house  thatch,  or  between  the  rafters.  It  is  very 
prolific,  and  has  several  broods  during  the  year.  A  pair  made  their 
nest  in  the  beams  of  my  verandah,  during  the  rainy  season  of  1822, 
and  to  my  surprise  had  two  successive  broods  within  a  very  short  pe- 
riod of  each  other;  but  the  vermin  was  so  numerous  that  I  was 
obliged  to  have  the  nest  destroyed,  and  the  crevice  filled  up.  It 
is  a  brisk  lively  bird,  apt  to  learn  words  and  to  whistle,  and  withal 
becomes  very  attached  to  its  master ;  so  much  so,  that  instances  are 
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known  id  which  it  has  been  allowed  to  range  abroad  during  the  day, 
with  a  confidence  of  its  retorn  at  night." — C.  W.  SmiMs  MS.  Notes. 

The  Acridotheres  Tristis  is,  as  every  body  knows,  one  of  the  merriest 
birds  in  India,  which  has  caused  some  to  wonder  at  the  trivial  name 
given  by  Linnaeus.    That  great  naturalist,  however,  placed  it  among  the 
Paradise  birds,  and  contrasting  its  sombre  clothing  with  the   bril- 
liant plumage  of  the  rest  of  that  genus,  he  gave  it  the  name  of  Tristis, 
not  from  its  disposition,  but  its  raiment.     It  is  the  Pastor  Tristis 
of  Temminck,  Franklin,  and  Sykes.     Its  locality  as  given  by  the  older 
writers,  is  India  and  the  Philippine  Islands.    Colonel  Franklin  found  it 
on  the  banks  of  the  Ganges,  and  Colonel  Sykes  in  the  Deccan.     I  myself 
have  seen  it  wherever  I  have  been,  except  Darjeeling ;  it  most  abounds 
in  Bengal.     Beyond  doubt  it  is,  as  Mr.  Smith  observes,  the  commonest 
bird  in  India.      It  was  imported  into  the  Island  of  Bourbon  to  destroy 
the  grasshoppers,  and  was  found  so  useful  as  to  be  especially  protected 
'  by  the  laws.     Latham  says,  it  builds  twice  a  year,  and  at  each  time 
lays  four  blue  eggs.     The  natives  of  India  are  almost  as  fond  of  it, 
and  tame  and  pet  it  as  much  as  they  do  the  Parroquet.      They  procure 
the  young   birds  by  placing  an  earthen  pot  in  the  fork  of  a  tree, 
the  mouth  being  put  at  the  side  to  defend  it  from  the  weather,  for  it  to 
breed  in,  and  take  the  little  ones  when  rather  more  than  half- fledged. 
The  young  bird  is  taught  to  speak  and  whistle,  and  soon  becomes  very 
fond  of  his  master. 

96.  Acridotheres  Malabaricus, — Malabar  Mynha. 
Shot  by  the  Curator  at  Garden  Reach,  and  mounted  in  the  Museum. 
Turdtss  Maiabaricus,  Gm.  Lin.  I.  815.  Turt.  Lin.  I.  496.. 
Malabar  Grakle.  Lath.  Gen.  Hist.  III.  151.  Shaw's  Gen.  Zool.  VIL 

471. 

Turdus  Malahairicu^.  Steph.  Shaw's  Zool.  X.  305. 

Acridotheres  Malabaricus,  Steph.  Shaw's  Zool.  XIV.  67. 

Latham,  on  the  authority  of  Dr.  Buchanan,  thinks  this  a  different 
species  from  his  Pagoda  Grakle,  (Acridotheres  Pagodurum)  ;  but  I  sus- 
pect there  is  some  mistake  about  the  matter,  the  differences  between 
the  three  birds  being  such  as  difference  in  sex  or  age  would  readily 
account  for.     Both  species  (if  they  are  distinct)  are  found  in  small 
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flocks  in  Bengal,  Behar,  and  Orissa,  and  are  plentiful  at  JaanporC; 
near  Benares. 

97.  Acridotheres 9 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

This  is  the  Saat  Bhye,  or  Seven  Brothers  of  the  natives,  so  called 
from  being  always  found  in  a  company  of  about  that  number.  As 
every  body  knows,  it  is  one  of  the  most  chattering,  noisyest  birds  in 
India,  squeaking  and  hopping  about,  now  on  the  ground,  then  upon  a 
tree,  the  flock  being  constantly  on  the  move ;  when  one  starts,  all  the  rest 
follow  it,  one  after  another,  making  generally  but  a  short  flight  of  not 
more  than  40  or  50  yards  at  a  time  ;  and  when  alighted  they  hold  a 
sort  of  consultation,  hopping  and  squeaking  about  all  the  time,  till  after 
a  few  minutes  they  move  off  to  another  tree,  and  so  on  for  the  greater 
part  of  the  day,  rarely  staying  for  more  than  half  an  hour  in  the  same 
place :  they  feed  pn  insects.  It  is  common  wherever  I  have  been  in  the 
plains  of  India. 

98.  Acridotheres  Calvus. — Bald  Mynha.  ^ 
Chinese  Collection. 

Gracukt  CcUva.  Lin.  I  164.  Gm.  Lin.  I.  396.  Turt.  Lin.  I.  240. 
Bald  Grakle.  Shaw's  Zool.  VH.  461.  Lath.  Gen.  Hist.  III.  146. 
Acridotheres  Calvus.  Steph.  Shaw's  Zool.  XIV.  57. 

99.  Gen.  C&acticus,  Vieillot 

€•  Chalybeus. — The  Green  Paradise  Bird. 

Chines  collection. 

Paradisea  Viridis.  Gm.  Lin.  L  402.     Turt  Lin.  L  244. 

Chalyhean  Paradise  Bird.  Shaw's  Zool.  VII.  504. 

Blue-green  Paradise  Bird.  Lath.  Gen.  Hist  III.  195. 

Barita  Viridis.  Tem.  Man.  II. 

Cracticus  Chalybeus. 

100.  Genus  Pica,  Brisson. 

Fam.  CoRvmJE. 

Sp.  Pica  Vaguhunda. — Rufous  Magpie. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 
''Its  namesake  in  Europe  is  proverbial  for  its  noise  and  rest- 
lessness.    The  present  subject  possesses  a  full  portion  of  the  above 
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qualities,  added  to  which  a  familiarity  not  quite  so  innocuous.  I  have 
known  it  enter  a  covered  verandah  of  a  house,  and  nip  off  half  a 
dozen  young  Geraniums ;  visit  a  cage  of  small  birds,  begin  by  stealing 
the  grain,  and  end  by  killing  and  eating  the  birds,  and  repeating  these 
visits  daily  till  destroyed.  Its  flight  has  the  same  jerk,  and  its 
motions  the  same  bustling  character  as  the  English  Magpie.  The  egg 
is  a  plain  greyish  white." — C.  W.  Smith's  MS,  Notes. 

101.  Pica  Sinensis.^^Chinese  Mapgie. 

Chinese  collection. 

Coracias  Sinensis.  Gm.  Lin.  I.  881.     Turt.  Lin.  I.  229. 

Chinese  Roller.  Lath.  Gen.  Hist.  III.  54. 

Specious  Jay.  Shaw's  Gen.  Zool.  VII.  364. 

Pi  (f)  Sinensis.    Steph.  Shaw's  Zool.  XIV.  65. 

102.  Genus  Garrulus,  Brisson. 

Sp.   Garrulus  Gularis. — Gular  Jay. 

103.   Garrulus  Cristatus.-^Creited.  Jay — Blue  Jay. 
Corpus  Cri9tatus.  Lin.  Syst  Nat.  I.  157.  Gm.  Lin.  I.  369.  Turt. 
Lin.  1. 221. 
Blue  Jay.  Lath.  Gen.  Hist.  III.  55.     Shaw's  Gen.  Zool.  VII.  359. 
Garrulus  Crisfatus.  Steph.  Shaw's  Zool.  XIV,  66. 

104.  Genus  Co&acias,  Lin. 
Sp.  C.  Bengalensis. — Bengal  Jay. — Blue  Bird. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Coracias  Bengalensis.  Lin.  I.  159.  Gm.  Lin.  I.  380.  Turt.  Lin. 
I.  320.     Stephens'  Shaw's  Zool.  XIV.  7 1 . 

Bengal  Roller.  Lath.  Gen.  Hist.  III.  72. 

Indian  Roller.  Shaw's  Gen.  Zool.  VIL  390. 

"  Though  gifted  with  so  brilliant  a  plumage,  much  cannot  be  said  in 
praise  of  its  shape.  Its  appearance  on  the  wing  is  lovely,  yet 
when  perched  we  observe  a  large  head,  thick  neck,  prominent  breast, 
uid  a  pinched  body,  which  is  rendered  more  conspicuous  by  a  long 
tail.  It  is  a  very  common  bird,  is  little  afraid  of  man's  approach,  and 
is  pugnacious,  driving  away  the  crow  without  much  effort ;  it  is  a  very 
noisy,  screaming  bird,  and  in  this  respect  is  frequently  very  trou- 
le.    With  the  Hindoos  it  is  esteemed  saored ;  they  consider 

4n 
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it  propitious  if  seen  upon  the  day  which  concludes  the  Dussorah,  or 

Doorga  Pooja  festivals,  and  discharge  their  matchlocks  to  put  it  on 

the  wing.      The  Birmahs  annually  send  parties  to  procure  the  feathers 

of  this  bird,  and  of  the  painted  Kingfisher." — C    W.  Smithes  MS. 

Notes, 

105.  Genus  Corvus,  Aactorum. 

Sp.  C.  Dauricus, — White-breasted  Crow. 

Corvus  Dauricus.  Gm.  Lin.  I.  367.  Turt.  Lin.  I.  219.  Stephens* 
Shaw's  Zool.  XIV.  69. 

White-breasted  Crow.,  Lath.  Gen.  Hist.  III.  17.  Shaw's  Gen.  Zool. 
VIL  349. 

*<  The  Indian  Crow  is  more  social  and  familiar  than  any  of  its 
tribe  in  Britain ;  like  the  sparrow  it  is  every  where,  on  the  house  top, 
in  the  verandah,  even  venturing  to  take  a  snatch  at  the  breakfast  table, 
yet  always  awake  to  danger,  it  is  off  at  a  moment's  warning." — C.  W, 
Smith's  MS.  Notes. 

This  bird  is  very  common  wherever  I  have  been  on  the  plains  of 
India ;  but  Calcutta  seems  to  be  its  head-quarters,  where  it  is  to  be 
seen  at  all  times  of  the  year,  upon  the  houses,  in  the  fields,  and  on  the 
shipping  in  the  river.  It  awakes  before  day-light  on  the  gun  being  fired 
in  Fort  William,  and  by  its  incessant  cawing,  seems  determined  that 
every  body  else  shall  awake  likewise.  Latham's  drawing  is  bad ;  and 
the  description  scarcely  agrees  with  our  bird.  If  this  be  the  "  common 
crow  of  India"  of  Col/  Sykes'  catalogue,  it  is  in  his  opinion  the  Cor- 
vus Splendens  of  Vieillot:  but  with  which  it  also  does  not  agree. 

106. 

Grenus  Ptilonobtnghus,  Kuhl. 
Sp.  P.  Violaceus. 
Presented  by  Captain  Pemberton. 

107. 

Fam.  BucERiDiE. 

Genus  Bucbros,  Auctorum. 

Sp.  PUityrynchus. 

Flat'croumed  HornbilL 
Chinese  collection. 
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108. 

Buceros  Panayensis. — PanayaD  Hornbill. 
Chinese  collection. 

Buceros  Panayensis  Gm.  LiD.  L  360.  Tart.  Lin.  I.  214.  Staph. 
Shaw's  Zool.  XIV.  82. 

Furrowed  Horn-bill.  Shaw's  Gen.  Zool.  VIII.  33. 
Panayan  Hbrn-bilL  Lath.  Gen.  Hist.  II.  321. 

109.  Buceros  Homrai. 

Presented  by  Dr.  McCosh. 

Mr.  Hodgson  discovered  this  magnificent  species  in  Nepaul.  Lieu- 
tenant Pbayre,  7th  Regiment  Native  Infontry,  brought  me  a  specimen 
from  Moolmein  ;  and  this  in  the  Society's  Museum  was  brought  from 
Assam,  by  Dr.  McCosh.  A  species  of  Horn-bill  more  magnificent 
than  the  above  is  found  near  Kerseangurry,  on  the  road  to  Darjeel- 
iog,  at  an  elevation  of  about  3000  feet ;  the  head  and  neck  furnished 
with  long  disintegrated  feathers,  forming  a  sort  of  mane,  their  colour 
light  chesnut,  and  that  of  the  belly  dark  chesnut,  back  and  wings  glossy 
bhick,  tail  do.  with  white  tip.  Bill  without  a  casque.  I  forbear  to  say 
more  on  this  bird,  having  sent  it  to  Mr.  Hodgson  of  Nepaul  for  descrip- 
tion— a  gentleman  whose  exertions  in  this  branch  of  Natural  History  in 
the  EQmalayah  Mountains,  entitle  him  to  a  consideration  of  the  kind. 

Fam.  PsiTTACiDA. 

Genus  Psittacus,  Auctorum. 

Sp.  Ps,  Erythacus. — Ash-colored  Parrot. 

Psittacus  Erithacus.  Lin.  I.  144.  Gm.  Lin.  I.  332. 

Psittacus  Erythacus.  Turt.  Lin.  I.  197.  Steph.  Shaw's  Zool.  XIV. 
107. 

Ash-colored  Parrot  Lath.  Gen.  Hist.  I.  208.  Shaw's  Zool.  VII. 
486. 

111.  PsitUums  Sinensis. — Green  and  red  Chinese  Parrot. 

Chinese  collection. 

Psittacus  Sinensis.  Gm.  Lin.  I.  337.  Turt.  Lin.  I.  200.  Steph. 
Shaw's  Zool.  XIV.  107. 

Green  and  red-sided  Chinese  Parrot.  Lath.  Gen.  Hist*  II.  232. 

Bed-sided  Parrot.  Shaw's  Zool.  VIII.  490. 
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112.  Psittcunis  Pendulus,  Mihi. — Pendulous  Parrot. 

Chinese  collection. 

As  I  cannot  find  that  this  bird  has  been  described  by  any  author,  I 
have  ventured  to  offer  a  name  for  it.  The  following  description  and  re- 
marks are  from  Mr.  Smith's  notes : — 

'*  The  length  of  these  little  birds,  the  smallest  of  the  tribe  in  India, 
is  about  five  inches.  The  bill  is  an  orange  red,  the  crown  of  the  head, 
back  of  the  neck  and  wings  a  blueish  green ;  the  throat,  breast,  and 
belly  a  light  yellowish  green;  a  spot  of  ultramarine  colour  on  the 
throat ;  the  lower  part  of  the  back  and  the  tail  coverts  deep  scarlet ; 
the  tail  deep  green  and  pointed ;  and  the  legs  a  light  orange. 

The  present  drawing  was  made  from  a  pair  of  these  birds  in  the 
possession  of  a  native  at  Gyah.  They  inhabit  Bengal,  however,  and 
do  not  appear  to  be  found  in  the  Gyah  division,  nor  so  far  to  the 
Westward.  I  have  seen  cages  full  of  them  in  Calcutta.  They  have 
no  note  that  I  ever  heard,  nor  do  they  speak ;  they  are  very  tame,  and 
when  going  to  roost,  resort  to  the  upper  part  of  the  cage,  where  they  hang 
in  the  manner  that  I  have  placed  the  upper  bird." — C  W.  Smithes 
MS.  Notes. 

In  Mr.  Smith's  drawing  the  '*  upper  bird"  referred  to,  is  repre- 
sented as  hanging  to  a  bough  by  its  legs,  with  the  wings  folded 
almost  close  to  the  side,  the  tail  a  little  spread,  and  the  head  down- 
wards. 

113.  Genus  Nanodes.  Vigors. 

Sp.  Nan.  PulcheUus, — Turcosine  Parrot. 

Chinese  collection. 

114.  Nanodes  Discolor, — Red^shouldered  Parrakeet. 

Chinese  collection. 

Bed-shouldered  Parrakeet.     Shaw's  Zool.  466. 

115.  Genus  Plattcercus,  Vigors. 
Sp.  P.  Pennantii. — Pennantian  Parrakeet. 
Chinese  collection. 

P.  PennanHi.  Steph.  Shaw's  Zool.  XIV.  120. 
Pennantian  Parrakeet     Shaw's  Zool.  VIII.  410. 

116.  Plattcercus . 

Chinese  collection. 
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117.  Genus  Pezofoeus,  Illiger. 

Pez.  Formosus. — Ground  Parrakeet. 

Chinese  collection. 

Ground  Parrakeet.     Shaw's  Zool.  VIIL  464. 

118.  Genus  Paljeornis,  Vigors. 

Pal.  Alexandri. — Alexandrine  Parrakeet. 
Alexandrine  Parrakeet.  Shaw's  Zool.  VIIL  423. 
Paleomis  Alexandri.  Zool.  Journ.    II.   49.   Steph.   Shaw's   Zool. 
VIII.  123. 
119.  PaL  Barrabandi. 
Chinese  collection. 

120.  Genus  Trichoolosus,  Vigors. 
Sp.  TV.  HcBnuUopus, — Blue-bellied  Parrakeet. 
Chinese  collection. 
Blue-bellied  Parrakeet.     Shaw's  Zool.  VIII.  413. 

121.  Trickoglosus  Concinnus. 
Chinese  collection. 

122,  123,  124.   Trichoglosus  Pusillus.—Sm2l\  Parrakeet. 
Chinese  collection. 

SmaU  Parrakeet.  Shaw's  Zool.  VIII.  471. 

125.  Fam.  Picidje. 
Genus  Bucco,  Lin. 

Sp.  B.  Cyanops. — Blue-cheeked  Barbet. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

Blue- cheeked  Curucui.  Shaw's  Zool.  VII.  7. 

The  blue-cheeked  Barbet  is  common  in  Bengal,  less  so  in  Orissa, 
and  I  have  not  seen  a  specimen  at  Juanpore.  Mr.  Smith  well  observes 
of  it,  that  "  It  has  a  singular  habit  when  perched  of  bowing  the  head, 
accompanying  each  motion  with  a  single  note  resembling  the  word 
'  hoo.'  It  has  two  broods,  the  one  in  the  month  of  May,  the  other  in 
November." — MS.  Notes. 

126,  127,  128.  Buoco  /iM^ic^v— Indian  Barbet. 
The  first  specimen  presented  by  M.  Bouchez.      The  others  shot  by 
the  Curator,  and  mounted  in  the  Museum. 
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The  Indian  Barbet  is  one  of  the  most  common  birds  of  India,  often 
congregating  in  small  flocks.  One  of  them  is  generally  perched  on 
the  top  of  the  highest  tree  and  nods  his  head,  and  cries  ^*  buck,  buck, 
buck,"  every  time  with  the  most  indefatigable  perseverance  for  hours 
together.  From  this  cry  the  generic  name  was  probably  taken. 
It  feeds  upon  seeds,  is  a  social  good  tempered  little  fellow,  and  flies 
like  a  lump  of  a  bird,  as  it  is,  in  short  jerks  high  in  the  air,  though  to 
no  great  distance  at  once. 

129.  Genus  Picus,  Lin. 

Sp.  Picus  Viridis. — Green  Woodpecker. 

Green  Woodpecker.  Lath.  Gen.  Hist.  III.  345.  Steph.  Shaw's 
Zool.  IX.  183. 

130.  Picus  Macei.  Cuv. 
Common  in  most  parts  of  India. 

131.  Picus 

132.  Picus  Eryihrocephcdus, 

133.  Picus  Torquatus. 
Chinese  collection. 

Lewis's  Wood-pecker,  Lath.  Gen.  Hist.  III.  376. 
Picus    Torquatus*  Wilson  Amer.  Orn.   I.      Steph.   Shaw's  Zool. 
XIV.  164. 
Is  this  a  young  bird  of  the  P.  Torquatus  ? 

134.  Picus 

Chinese  collection. 

136.  Picus  Tiga. — Tiga  Woodpecker. 

Picus  Tiga,  Horsf.  Trans.  Lin.  Soc.  XIII.  177. 
Tiga  Wood-pecker.  Lath.  Gen.  Hist.  III.  416. 

136.  Genus  Colaptes,  Swainson. 
Col.  (?)  Rufus. 
Presented  by  Mr.  C.  W.  Smith,  and  mounted  in  the  Museum.  The 
specimen  was  purchased  among  others  in  a  collection  from  Java. 

137.  Colaptes . 

Presented  by  Mr.  C.  W.  Smith,  and  mounted  in  the  Museum ;  also 
in  the  Java  collection. 

I  cannot  find  this  species  in  any  work,  is  it  new  ? 
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138.  Fam.  Cugulidje. 
Genus  Cuculus,  Auctorum. 
Sp.  C.  Edolius. — Edolio  Cackoo. 

Chinese  collection. 

I  shot  a  specimen  on  the  banks  of  the  Ganges  below  Rajmahal ;  and 
saw  several  others.  I  have  never  seen  it  in  Bengal  or  Orissa.  It  is 
figared  and  described  in  Mr.  Smith's  notes,  but  he  does  not  state 
its  locality. 

Edolio  Cuckoo.  Stephens'  Shaw's  Zool.  IX.  114. 
Cueulus  Edolius.  Griff.  Cuv.  VI L  455. 

139.  Cuculus  Coromandus. — Collared  Cuckoo. 
In  the  original  collection. 
Collared  Cuckoo.  Lath.  III.  292. 

Cuculus  Coromandus.  Stephens'  Shaw's  Zool.  XIY.  208.  Griffith's 
Cav.  V.  455. 

140.  Cticulus . 

Presented  by  Mr.  C.  W.  Smith,  from  the  Java  collection. 

I 

141,142.   Cuculus .     Metallic  Cuckoo. 

Chinese  collection. 

This  appears  to  be  Latham's  Metalline  Cuckoo,  described  in  the 
General  History,  III.  301. 

143.  Genus  Eudynamys. 
Sp.  JSu.  OrientaUs. — The  Coel. 

Shot  by  the  Curator,  and  mounted  in  the  Museum. 

The  Coel  is  common  in  every  part  of  India.  It  is  to  be  found  in 
every  thick  tree,  and  in  the  hot  weather,  is  a  pest  of  no  ordinary  na- 
ture; uttering  incessantly  the  cry  from  whence  its  name  is  taken, 
"  coel,"  "  coel,"  or  "  cokeel,  cokeel,"  with  a  liquid  intonation  of  the  /. 
It  continues  this  cry,  loud  enough  to  be  heard  several  hundred 
yards,  from  morning  to  night ;  and  indeed  from  night  to  morning  al- 
most, for  I  have  heard  it  at  10  o'clock  at  night,  and  at  2  in  the  morn- 
ing. Latham  describes  this  cry  as  cheerful  and  pleasant,  but  had  he 
heard  it  he  would  have  thought  differently ;  it  is  melancholy  and  mo- 
notonous, and  wearisome  to  the  listener  beyond  measure.  During  the 
day  other  noises  go  to  drown  it,  but  at  night,  and  especially  early  in 
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the  morning,  it  is  an  absolute  evil^  by  awaking  one,  when  just  dropped 
a  sleep  from  the  exhaustion  of  the  hot  preceding  day,  and  the  still  more 
terrible  early  part  of  the  night. 

144.  Genus  Cbntropus,  Illiger. 
Sp.  Ce»  Castanopterus. 

Chesnut  Coucal.  Original  collection. 

Chesnut  Coucal*  Lath.  Gen.  Hist.  III.  243. 

'^  Tliis  bird  is  very  common  throughout  India.  It  is  vulgarly  call- 
ed the  Crow  Pheasant ;  and  has  acquired  this  appellation  from  a  consi- 
derable resemblance  to  the  Pheasant  in  its  mode  of  running,  of  crouch- 
ing, and  secreting  itself  in  bushes ;  and  from  its  taking  wing  in  the 
same  bustling  way.  It  feeds  upon  insects,  grubs,  and  when  oppor- 
tunity occurs  upon  carrion.  This  and  the  two  succeeding  speci- 
mens are  usually  seen  upon  the  ground,  in  which  they  differ  from  the 
other  numerous  members  of  their  tribe,  which  seldom  alight,  bat 
make  short  flights  from  one  tree  to  another. 

Latham  gives  the  appellation  of  Coucal  to  this  tribe,  to  distinguish 
them  from  the  Cuckoos ;  but  referring  to  their  habits,  I  have  called 
them  **  Ground  Cuckoo,"  so  strongly  opposed  to  the  Cuckoos,  which 
never  descend  from  the  tree." — C.  W,  Smithes  MS,  Notes. 

145.   Centropus . 

Original  collection. 

Besides  these  specimens  of  Centropus,  Mr.  Smith  has  drawn  a  third, 
and  I  have  seen  a  fourth  differing  from  all,  but  having  lost  my  notes, 
I  am  unable  to  describe  it  The  name  proposed  by  Mr.  Smith  of 
*^  Ground  Cuckoo,"  is  a  very  appropriate  one,  and  reminds  us  of  the 
analogy  between  the  Cuckoos  and  Parrots  in  this  respect,  the  Genos 
Pezoporus  of  the  latter  being  analogous  to  the  Genus  Centropus  of 
the  former. 

Mr.  Smith  describes  his  second  specie9  thus :  ^<  This  bird  is  nine- 
teen inches  in  length,  and  twenty-four  in  breadth.  The  bill  is  a  red- 
dish grey,  pale  at  the  edges,  strong,  rather  hooked,  and  in  length  two 
inches.  The  eye  is  of  a  pearly  hue,  defended  above  by  9trong  lashes, 
and  having  a  grey  skin  or  orbit  edging  the  lower  half.  The  plumage 
of  the  head,  breast,  neck,  and  body  is  a  hoary  brown,  inclining  tp 
black  on  the  crown  of  the  head  and  behind  the  neck,  and  marked 
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throughoat  with  darker  bars.  The  wing  coverts  are  a  red  brick 
colour;  the  scapulars,  secondaries,  and  quilb,  barred  with  black.  The 
tail  is  fan-shaped,  black,  with  small  grey  bars  sloping  to  a  point  on 
the  shaft.  The  legs  are  black,  and  the  long  claw  on  the  inner  hind 
toe  rather  less  elongated  than  in  the  preceding  specimen."— C7<m^opt» 
Castanoptertis. 

"This  species  is  found  in  the  Gorruckpore  district,  elsewhere  I 
have  not  observed  it.  In  its  manners  and  habits  it  is  similar  to  the 
common  Mohoka,  but  its  shape  more  comely  by  fiur." — C  W.  Smiths 
MS.  Notes. 

"  If,  as  I  believe,  not  already  named,  I  should  propose  the  name  of 
Cm.  Fasciaius,  when  its  trivial  character  would  stand  as  follows : — 

Cen.  FcLsciatuSy  Black  Coucal,  with  brick  red  wings,  barred  with 
black. 

Mr.  Smith's  next  species  is  by  far  a  more  interesting  bird,  as  it 
seems  to  form  the  connecting  link  between  the  ground  and  tree 
Cuckoos,  partaking  of  the  manners  and  general  appearance  of  the 
former,  and  having  the  short  hind  toes  of  the  latter.  It  will  probably 
form  a  new  genus  of  CuculidcB;  but  in  the  meantime  till  this  be  deter- 
mined,  perhaps  the  name  of  Centropus  CucuUndes  may  be  admitted. 
Mr.  Smith  describes  it  as  follows :— * 

"  Measures  sixteen  inches  in  length.  The  bill  is  a  bright  vermillion 
slightly  edged  with  yellow,  and  has  a  black  spot  about  the  centre 
of  the  edge  of  the  upper  mandible ;  there  is  a  singular  streak  of 
minute  white  feathers  forming  a  line  from  the  nostril  to  the  lower  part 
of  the  eye :  the  latter  is  a  dark  brown,  surrounded  by  white  lashes. 
The  plumage  upon  the  crown  of  the  head,  the  hinder  part  of  the  neck, 
the  back,  and  wings,  is  a  brownish  satin  colour,  with  black  shafts ; 
that  on  the  throat,  breast,  and  belly  a  faint  orange,  similarly  marked  ; 
that  of  the  tail  dark  grey,  the  two  central  ones  wholly  so,  the  next 
have  white  tips.  The  legs  are  slate  coloured ;  and  there  is  not  the 
long  claw  remarked  in  the  hinder  toe  of  the  preceding  birds.'' 

"  I  met  with  this  species  at  the  Bherah  lake,  in  the  Gorruckpore 
district,  where  it  appeared  to  be  pretty  common,  but  I  have  not  seen 
it  elsewhere.  It  greatly  resembled  the  Mohoka  in  its  manner  of  running 
and  flying.  The  natives,  who  delight  in  extraordinary  stories,  affirm, 
that  it  proclaims  the  morning,  eve^  and  midnight  hour  by  a  pecu- 

4o     . 
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liar  note ;  unfortunately  I  never  happened  to  hear  such  a  timed  note.'' 
—C.  W.  Smith's  MS.  Notes, 


Ornithological  works  being  procurable  with  difficulty  in  India,  I 
have  chosen  the  most  common  for  the  few  synonyms  I  have  thought 
it  necessary  to  give. — J.  T.  P. 


CATALOGUE  OF  MAMMALIA 

In  the  Mttseum  of  the  Asiatic  Society,     By  J,  T.  ?£  arson,  Surgeon, 
Bengal  JEstabli^hment ;  formerly  Curator  of  the  Museum. 

Note. — ^This  very  meagre  list  contains  only  the  few  specimens  of  Mam- 
malia that  were  in  the  Museum  before  I  became  Curator ;  that  of  the  ad- 
ditions made  during  the  time  I  held  the  office  was  unfortunately  lost  in 
the  Ganges ;  and  I  have  no  copy. — J.  T.  P. 


1..  Class.  Mammalia. 

Ord.  BiMANA. 

Genus  Homo. 

Sp.  Homo  Sapiens, — Man. 

A  mummied  Head. 

Presented  by  Lieut.  Archbold,  who  procured  it  in  the  catacombs 
of  Egypt. 

2,  3,  4,  5.  Ord.  Quadrumana. 
Genus  Simia. 
Sp.  Simia  Gigantica, — The  gigantic  Ape. 
The  skin  of  the  face  and  left  fore  and  hinder  hands,  and  part  of 
the  skin. 

Presented  by  Captain  Cornfoot,  who  procured  this  specimen  in 
the  Island  of  Sumatra.  The  animal  is  described  by  Dr.  Abel  in  the 
13th  Volume  of  the  Researches  of  the  Viatic  Society. 

6.  Genus  Sbmnopithecus. 
Sp.  Semnopithecus  Melalophos. — The  Simpai. 
A  stuffed  specimen. 

The  Simpai  is  described  by  Sir  T.  Raffles  in  the  13th  volume  of  the 
Linnsean  Transactions ;  and  as  far  as  can  be  made  out  (from  its  bad 
state)  the  present  specimen  agrees  with  his  description. 
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7.  Ord.  Carnassibrs. 
Fam.  Cheiroptera.  Trib.  Vesfertiliones. 

Genus  Ptbrofus. 
Sp.  Pteropus  Edulis. 

The  black  Pteropus,  or  eatable  Bat. 

A  stuffed  specimen. 

8. 

Genus  Galsopitiiecds. 

Sp.  Galeopithecus  Rufus. — The  Colugo. 

A  stuffed  specimen. 

9. 

Fam.  Insectivora. 
Genus  Sorsx. 

Sp.  S.  Indicus, — The  Indian  Shrew. 

A  stuffed  specimen. 

10. 

Fam.  Carnivora. 

Trib.  Plantigradje. 

Genus  Ictidbs. 

Sp.  letides  Ater, 

Presented  by  Colonel  Farquhar. 

Mr.  Wardlow  in  the  second  volume  of  the  Journal  of  the  Asiatic 
Society,  has  given  very  satisfactory  reasons  for  identifying  this  spe- 
cimen with  the  letides  Ater  of  F.  Cuvier. 

11.    Trib.  DlGITIGBADA. 

Genus  Fblis. 

Sp.  Felis  Kutas.— The  Kutas. 

A  mounted  specimen. 

Presented  by  Mr.  J.  T.  Pearson.  This  animal  is  described  by  the 
donor  in  the  1st  volume  of  the  Journal  of  the  Asiatic  Society. 

12.  Fam.  Marsufiata. 
Genus  THTiiACTNus. 
Sp.  Thylacinus  Cynocephahu* — ^Part  of  Ihe  skin. 
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13.  Ord.  RoDSNTiA. 
Genus  Rhizomts,  Gray. 

Sp.  Rhizomys  Sumatrensis. 

A  mounted  specimen. 

Described  by  Sir  T.  Raffles  in  the  13th  vol.  of  the  Trans,  of  the 
Linnsean  Society. 

14.  Genus  Htstrix. 

Sp.  Htstrix  Fasciculata. — Pencillated  Porcupine. 
A  mounted  specimen. 

15.  Ord.  Edsntata. 
Genus  Manis. 

Sp.  Manis  Crassicaudata.^^The  short-tailed  Manis^  or  Pangolin. 
A  mounted  specimen. 

16.  Sp.  Manis  Crassicaudaia, — The  short-tailed  Pangolin. 

A  mounted  specimen. 

A  good  deal  smaller  than  the  last. 

17.  Ord.  Edentata. 

Sect.   MONOTREMA. 

Genus  Echidna. 
Sp.  Echidna  Hystrix.^^The  Porcupine  Ornithorynchus. 
A  mounted  specimen. 

18.   Ord.    RUMINANTIA. 

Trib.  Cebvida. 
Genus  Mosghus. 
Sp.  Moschus  Javanicus. — The  KanchiL 
A  mounted  specimen. 

18.  Sp.  Mochus  Javanieusr^The  KanchiL 
Another  mounted  specimen. 
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19.  Trib.  CAPBiDiB. 

Genus  Antelope. 

Sp.  Anieiope  7%ir.— Native  of  Nepaiil. 

A  mounted  specimen. 

Described  in  tbe  Journal  of  tbe  Asiatic  Society,  vol.  iy.  p.  489,  by 
Mr.  Hodgson  of  NepauL 

20.  Sp.  Antelope  7%ar.— The  Thar  Antelope. 
A  stuffed  Head  and  Neck. 

21.  Trib.  BoviDf. 

Genus  Bos. 

Sp.  Bos  Taurus, — The  Cow* 

A  mounted  specimen. 

A  double-headed  Calf,  presented  by 

22.  Sp.  Bos  Bubalus The  Buffaloe. 

A  mounted  specimen. 

A  double-headed  Calf,  presented  by  Major  Gall  and  Mr.  Sewell. 

23. 
Ord.  Cetacsa. 

Fam.  Cete. 

Gepus  Delphinus. 

Sp«  Delphinus  Oangeticus.    The  Gangetic  Dolphin. 

A  mounted  specimen,  presented  by  Mons.  Duvaugel. 

The  Delphinus  GangeHctu  seems  to  have  been  formed  into  a 
new  genus :  it  is  called  the  Plantanistes  Gangeticus  by  Hardwicke  and 
Gray,  as  has  been  before  mentioned  in  the  Osteological  section  of  the 
Catalogue. 

NoTB. — Owing  to  inadvertence,  the  Catalogue  of  Mammalia  has  been 
nusplaced  in  its  ord^r  of  succession  by  the  printer :  it  should  have  pre- 
ceded the  Ornithological  Catalogue.  Qj 
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Inscription  taken  from  a  Baolee  at  Btusuntgurh  at  the  foot  of  the  Southern  range 
ofHiBs  running  parallel  to  Mount  Aboo,  By  T.  S.  Burt,  F.  R.  S.  Cc^tahif 
Bengal  Engineers. 
'  The  indefatigable  research,  and  unabated  zeal  of  Capt  Burt,  has  put  me 
in  possession  in  this  Inscription  from  Bussuntgurh,  of  some  new  and  curi- 
ous information  regarding  the  early  dynasties  of  the  Ranas  of  Mewar. 
Descended,  as  my  readers  need  not  be  reminded,  from  the  BaUiara 
monarchs  of  Saurashtra  (Surat  and  Guzerat,)  the  fiunily  destined  to  fix  its 
seat  of  power  at  Chitore  and  Odeypore,  sojourned  for  two  hundred  yeais 
in  the  Bhauder  Desert  after  the  destruction  of  that  monarchy,  until  (UseM 
Tables,  p.  109)  ''  Baph,  or  Bappa  conquered  Chitore,  and  founded  a  new 
dynasty  in  a.  d;  727."  The  list  of  titular  potentates  who  headed  the 
Gehlote  or  Jesodia  tribe  during  the  above  period,  from  a.  d.  524,  when  the 
Parthians  destroyed  the  capital  Balabhi  in  Sourashtra,  to  the  date  above 
noted,  A.  D.  727,  is  given  by  Tod  from  the  A'spur  marble  (Rajasthan,  voL— 
p. — ,)  and  he  traces  the  succession  of  their  princes  from  the  Aitpuir  In- 
scription, after  their  conquest  of  Chitore  in  the  following  order  : — 

Wilsm's  List.  Tod's  List. 

A.  D.  750.    Guhila,     1.  Sri  Gohadit. 

Bhoja,      2.  Bhoja  (Bhagaditya.) 

3.  Mahendra. 

4.  Naga  (Nagaditya.) 

5.  Jyela. 

6.  Apri^it. 

7.  Mahendra. 
Kalabhoja,      ...    8.  Kalabhoja. 

Bhartribhata,  ...    9.  Khoman  (invasion  of  Chitore  from  Ca- 

bul,  A.  D.  812.) 

Samahagika,  ...        Mangal,  expelled  by  chiefs. 

Khuman,'...  ...  10.  Bhirtripad,  (founded  thirteen  principali- 
ties for  his  sons  in  Malwa  and  Gu- 
zerat) 

11.  Singhji,  whose  Ranee  Lukshmi  bore 
Allata,     ...    ...  12.  Sri  Allat,  whose  daughter  Haria  Devi 

was  grand-mother  of 

Naravahana,    ...  13.  Nirvahana. 

14.  Salvahana. 
967.    Saktivarma,     ...  15.  Saktikumar,  967  or  1,068 ? 
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I  have  given  these  lists  at  length  for  £uality  of  reference  with  respect  to 
the  suggested  classification  of  the  monarchs  before  inserting  the  Inscription 
itself.  It  bears  date  Samvat  1,099,  or  a.  d.  1,042.  The  character  is  fairly 
cut,  and  in  high  preservation  in  the  ordinary  letter  of  the  period.  The 
reading  by  Pandit  Kamalakanta  Vidyalanka  is  printed  as  usual  in  com- 
mon Nagree  to  accompany  the  Translation. 

My  readers  will  observe,  that  in  the  genealogical  lists  above  given  of 
the  ancestors  of  both  Lahin  and  Vigraha,  we  find  names  entirely  new 
to  us  as  reigning  monarchs  in  Mewar.  In  one  or  two  only  do  we 
aee  coincidence  or  even  resemblance  with  those  of  Tod's  list,  which 
Chronology  will  allow  us  to  admit  as  identical  with  some  names  in  our 
Inscription.  The  names  of  the  countries,  Badari  the  kingdom  of  Raja 
Sangna,  and  Fada,  the  residence  of  Pooma  Pala,  are  new  to  us,  and  none 
of  the  Pundits  whom  I  took  much  pains  to  consult  were  enabled  to  give 
me  references  sufficing  to  elucidate  the  difficulty ;  under  the  impression 
however,  that  they  might  by  possibility  be  names  of  purely  local  applica- 
tion to  tracts  long  unknown,  as  the  sites  of  power,  or  the  habitat  of  a  nu- 
merous population,  I  begged  Capt.  Burt  to  oblige  me  by  detailing,  to  the 
best  of  his  remembrance,  any  drcumstances  attending  his  discovery  of  the 
Inscription,  which  might  aid  conjecture  in  coming  to  a  satisfactory  con- 
cLusion. 

"  The  Bnssuntgurh  Inscription  was  taken  firom  a  deep  tank  or  baolee  of 
moderate  dimensions,  almost  entirely  surrounded  with  jungle,  and  lying  at 
the  foot  of  that  portion  of  (what  Tod  calls,  as  I  understand  him,)  the  Ara- 
voUi  range  of  hills,  situated  nearly  cpposite  the  northern  extremity  of  the 
mountain  Aboo.  The  country  contained  between  these  two  heights  is, 
I  think,  and  as  far  as  Beejagnoh  (Beejipoor  by  Tod,  "  the  city  of  victory,") 
called  Badari ;  for  I  think  one  of  the  Sawars,  (belonging  to  the  Kawul  of 
Sirohee,)  who  attended  me  during  my  pilgrimage,  gave  it  that  name,  in 
contradistinction  to  that  of  the  country  lying  on  the  other,  or  western  side 
of  Aboo,  and  stretching  out  to  Neebach,  or  Neemuch,  (not  our  cantonment 
of  course)  but  a  dependency  I  believe  of  the  Sirohee  Raj.  In  the  first  men- 
tioned, the  country  is  covered  with  jungle,  and  in  the  latter  comparatively 
open,  that  is^  after  clearing  out  a  few  miles  from  the  base  of  the  mount, 
whkh  is  entirely  surrounded  by  forest  trees,  as  well  as  almost  impene- 
trable grass,  rendering  a  descent  from  Aboo  a  dangerous  operation  at  the 
end  of  the  rains,  (being  once  there,)  on  account  of  the  malaria  generated  by 
the  evolution  of  mephitic  gas  from  the  rife  vegetation  there,  and  similar  to 
that  of  the  Terai  below  Nipal,  and  the  forests  between  this  and  Bombay." 

Here  then  we  have  Badari  recognised  as  the  modem  local  appellation  of 
the  tract  of  country  near  about  the  site  of  the  Inscription,    As  to  attempt- 
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mg  to  trace  mtii  aocxmcy  the  genealogy  now  before  as  in  that  of  the  hne 
of  princes  whom  we  can  already  number  with  certainty  as  among  the 
nders  of  Mewar,  I  own  that  at  present,  without  other  sources  to  re&r  to, 
the  effort  does  not  seem  likely  to  be  attended  with  success.  I  did  not  fail 
to  consult  my  Mend,  Lieut.  Cunningham,  (Bengal  Engineers,)  than  whom 
I  know  no  one  more  capable  of  giving  a  sound  opinion  upon  a  case  of 
historical  or  chronological  difficulty.  Without  going  into  the  detail  of  a 
very  ingenious  calculation,  (which  I  prefer  keeinng  bade  until  the  con- 
tents of  another  Inscription  be  fully  ascertained,  which  I  hope  may  throw 
light  upon  that  of  Bussuntgurh,)  I  will  merely  state  two  of  Lieut  Cunning- 
ham's positions,  as  being  both  exceedingly  well  founded.  <'  Bhirtripad," 
he  observes,  <<  founded  thirteen  principalities  for  Mb  sons,  and  I  am  inclin- 
ed to  suppose  your  new  dynasty  to  be  one  of  the  branches  of  Mb  £unily.** 
The  same  idea  occurred,  I  must  own  to  myself,  on  first  studying  the  genesr 
logy,  and  evidence  of  the  existence  of  petty  states,  <<  the  land  of  Baiari^'* 
and  **  the  city  of  Vada,"  wMch  we  find  recorded  in  an  age  immediately 
succeeding  Bhirtripad's  in  the  Bussuntgurh  Inscription,  a.  d.  1,042,  proves 
the  correctness  of  the  information  we  have,  and  gives  a  natural  idea  of  the 
state  of  the  country,  after  the  attack  of  CMtore,  a.  d.  812,  in  the  reign 
of  Khoman,  when  after  the  expulsion  of  the  temporary  sovereign  Mongol, 
the  next  successor  found  himself  compelled  to  subdivide  his  authority, 
weakened  by  the  anarchy  and  confusion  of  the  twenty  years  preceding. 

Lieut.  Cunningham  again  accounts  for  the  want  of  agreement  between  the 
names  on  tiie  Bussuntgurh  Inscription  and  those  recorded  in  the  '^Usefol 
Tables,'*  by  pointing  out  that  "the  Riyas  in  James  Prinsep's  list,  (after  Sri 
AUat)  are  descended  on  the  female  side,  whereas  in  the  Inscription  they 
would  appear  to  be  heirs  male."  I  would  not  readily  hazard  a  coiqectore 
where  further  researches  for  the  evidence  of  Inscriptions  is  almost  certain 
to  be  productive  of  fiict  established  on  the  surest  grounds.  One  can  only 
hope  that  those  who  have  the  opportunity  will  not  allow  it  to  escape  them, 
when  at  a  slight  expense  of  exertion,  the  ancient  history  of  one  of  the 
most  interesting  portions  of  India  may  be  by  theifr  efforts,  as  so  often  by 
Capt  Burt's,  greatly  elucidated.  |T| 


Literal  Translation,  ' 

1.  I,  Matri  Sarmli,  a  poet  and  the  son  of  Hari,  having  offered  saluta- 
tions to  Vdni,  (the  goddess  of  wisdom,)  who  is  propitious  to  the  learned, 
made  this  eulogy. 

2.  May  Han,  the  illuminator  of  the  three  regions,  who  is  himself 
the  sun  (or  the  only  object  of  speculation  to  the  astronomers)  Sivd  to 
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Sairas  (or  the  followers  of  Siv^,)  to  be  known  by  intuition  and  medi- 
tfttioD,  remover  of  sins,  iUastrator  (creator)  of  all,  great,  knowing  all 
human  virtaous  dispositions,  and  surrounded  by  the  Vtuoos,  Kinnaras, 
and  SidhaSy  and  whose  divine  truth  is  unveiled  to  the  wise, — protect 
you! 

3.  From  the  wrath  of  Vasis^*  was  bom  a  son  ******* 
and  from  him  sprang  many  powerful  Rajas. 

4.  From  Utpala  Rqfch  one  of  the  descendants  of  this  line,  sprung  one 
named  Aranya  Rajuy  and  from  him  was  bom  Adbhuta  Krishna  Rajoy 
who  was  renowned  like  Vantdevaf  (Krishna). 

6.  His  son,  who  was  famous,  noble,  and  whose  name  was  Srindth 
Gkosif  had  also  a  son  named  MoMpdlay  from  him  was  born  Raja 
Vandhuka. 

6.  Whose  fame  is  still  to  be  sung  aloud  even  in  the  region  of 
the  gods,  by  the  well-dressed  and  adorned  goddesses,  as  well  as  by  the 
females  of  the  KinnanM,  having  lutes  in  their  hands. 

7.  He  by  his  might  easily  carried  o£P  the  Lakshmi,  (Fortune,)  of  his 
enemies,  though  they  assembled  a  numerous  army.  His  beautiful  wife, 
whose  name  was  Ghreta  Devi^  was  of  a  mUd  disposition  and  a 
noble  family. 

8.  From  her  and  Vandhuka  was  bom  Pumapdla,  who  was  al- 
ways content,  famous,  and  the  supporter  of  all ;  who  also  acquired  the 
name  Valcularpaday  for  his  having  fought  battles  and  possessed  king- 
doms of  (his  enemies.) 

9.  His  fame  in  the  assembly  of  Indray1[  is  always  sung  by  the  god- 

*  Note  by  Pundit  Kamalakanta  on  the  sloca  3  qf  the  above,  **From  the  wrath  of 
Fasistha." 

The  following  sloka  are  extracted  from  the  13th  section  of  the  9th  chapter 
of  SritMt  Bhdgvat  :— 

NnU,  the  son  of  Ikohdkit,  haying  commenced  Ajagna,  (a  secret  ceremony),  wished 
to  acknowledge  Vasistha  as  his  priest  for  its  performance,  who  instead  of  complying 
with  his  request,  said  that  he  has,  prior  his  petition,  been  bound  to  perform  the  cere- 
mony commenced  also  by  Sakra. 

And  further  that  he  must  wait  till  the  same  was  over. 

But  Mnl  being  sensible  of  the  instability  of  worldly  pursuits,  determined  to  have  it 
(the  ceremony)  performed  by  another  priest. 

Whereupon  Fasistha  on  his  return  (from  the  kingdom  of  Sakra)  found  Nini  to 
to  have  broken  his  promise,  cursed  him  to  loose  bis  life. 

From  the  dead  body  of  Nini,  which  was  thus  separated  from  life  and  (afterwards) 
churned  by  the  gods,  was  bom  a  son.  *  ♦  «  * 

t  The  chief  of  the  gods. 

4r 
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desses,  who  are  all  beautifully  adorned  with  the  golden  flowered 
ornaments  and  with  lutes  in  hands  resplendent  with  jewels. 

10.  He  (Piirna  P^a)  placed  at  the  gate  of  his  palace  the  strong 
elephants  exuding  ichor  from  their  temples/ of  his  enemies,  whom 
he  has  easily  slaughtered  in  several  battles.  To  him,  who  was  the 
illuminator  of  the  P^la  line,  and  most  eminent  within  the  whole 
Arryavata,  the  Sri  Lakshmi  was,  as  it  were,  the  governing  queen. 

1 1.  His  younger  sister  named  "  the  queen  L^hini,"  who  was  as  it 
were  the  Lakshmi  herself,  but  without  the  seat  of  lotus,  was  married 
to  Raja  Vigraha  as  Lakshmi  to  Krishna, 

Here  follows  the  lineage  of  Begraha  .-— 

12.  There  was  a  celebrated  Kshetriya  named  Kdsistoaroy  who  was 
most  powerful,  subduer  of  his  enemies,  and  superior  to  all  the  other 
Rajas,  and  who  for  his  heroic  disposition  gained  fame  throughout  the 
whole  world. 

13.  From  his  line  descended  Rc^'a  BhabaguptOy  who  was  renowned 
for  his  good  counsels,  illuminator  of  his  line,  and  a  great  warrior.  He 
repaired  the  image  of  the  Sun^  established  in  some  forest  adjacent  to 

Vada^  where  he  reigned  for  a  length  of  time. 

14.  From  the  line  of  Bhabaguptay  sprung  Raja  Sangana,  who 
gained  the  kingdom  of  Badariy  and  was  himself  respected  by  all.  His 
son  was  Ballabha  Raja,  who  also  had  a  son  named  CharOy  and  from 
Chara  was  born  Bara  Raja. 

15.  From  Bara  Raja  was  born  Vigraha  Rcja,  who  was  respectable 
for  his  noble  qualities,  and  the  king  of  kings ;  and  whose  good  name 
which  he  acquired  by  the  power  of  valour,  noble  qualities,  and  libera- 
lity, has  far  surpassed  the  regions. 

16.  He,  Vigraha  Raja^  was  always  attended  by  people  of  a  good 
nature,  and  fond  of  many  wives ;  he  made  his  two  lines,  both  paternal 
and  maternal,  honorable,  and  was  beautiful  in  person,  ruler  of  the 
world,  very  strong,  superior  to  mankind,  and  like  Mddhaba^  {Krishna^ 
in  disposition,  though  a  man. 

17.  He,  Vigr<Uuiy  having  gained  so  merited  a  wife,  ZaAiit/ (as  above 
mentioned,)  enjoyed  her,  and  she  too  being  married  to  so  desired  a 
lover  as  Vigraha,  who  was  like  Indra  in  the  earth,  (was  likewise  happy.) 

18.  She  soon  after  the  sudden  demise  of  her  husband,  being  de- 
prived of  all  sorts  of  happiness  in  the  world,  at  last  took  her  abode  in- 
to the  residence  of  her  brother  at  Vada. 
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19.  This  line,  from  which  sprang  Baja  Vasisiha^  was  also  denomi* 
nated  "  Vasistha  line." 

20.  In  Vada,  the  shrine  of  Nagradha  is  to  be  found.  There  Vasis'' 
thOf  who  was  great,  established  the  images  of  the  Sun  and  Siva,  who 
yield  salvation,  and  caased  the  temples,  palaces,  walls,  forts,  &c.  to  be 
erected,  and  tanks  to  be  dug. 

21.  There  further  the  Brahmans,  who  have  completely  studied 
Tedas,  which  are  difficult,  were  in  no  instance  proud. 

22.  VadapoorcLy  which  is  inhabited  by  people  who  are  virtuous  and 
attentive  to  their  faith,  and  as  well  as  by  musicians,  heroes,  and  warriors, 
&c  and  commodiously  situated  for  commerce,  was  looked  at  as  if  the 
second  heaven. 

23.  Near  this  is  the  river  SarciswtUif  having  a  ghaut  constructed 
by  the  Raja,  its  water  was  adorned  with  the  flowers  for  worship,  nay, 
it  is  as  if  the  mother  to  the  Brahman  females. 

24.  Here  the  inhabitants,  who  are  all  patriotic,  wise,  mild,  addicted 
to  worship  the  gods  and  Brahmanas  with  the  gifts  of  variety,  and 
renewed  for  talents,  are  always  devoted  to  Bhanu,  (the  Sun.) 

25.  Here  the  queen  Ldhini  mourning  the  death  of  her  beloved  con- 
sort arrived,  accompanied  by  Brahmanas,  and  being  sensible  of  the  in- 
stability of  worldly  pursuits  as  well  as  of  life. 

26.  Repaired  the  old  temple  of  Bhdnuy  which  had  been  once  more 
repaired  by  Vasigtha  when  fallen  down  by  time. 

27.  This  temple  of  Bhdnu,  which  was  strongly  built  of  bricks 
and  stones,  when  completed  exhibited  the  colour  of  clouds,  and  was  so 
beautifully  perfected  that  it  resembled  Himalaya,  the  mountain  where 
Siva  resides. 

28.  Its  staircase,  which  is  beautiful  as  ought  to  be  in  its  kind,  and 
built  of  stones,  is  like  that  of  the  gods,  which  are  not  to  be  found 
elsewhere. 

29.  Further,  she  for  the  promotion  of  virtue,  transformed  the  river 
SaraswcUi  into  a  tank,  which  was  useful  to  the  gods  as  well  as  to  men, 
and  removing  sin  (by  its  water.)  Its  waves  were  so  lofty,  as  if 
they  were  to  touch  the  firmament. 

30.  She  being  conscious  of  the  instability  of  the  world,  has  performed 
this  deed  of  virtue  by  the  expenses  of  her  own. 
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31.  So  long  as  the  Surabhi*  shall  continue  to  graze  in  the  region 
of  cows,  and  the  waves  of  the  seas  agitated  by  the  wind,  the  son  with 
his  one-wheeled  car  shall  endure,  so  long  shall  this  tank  exist,  the 
water  of  which  is  pure  as  the  rays  of  the  stars. 

32.  This  eulogy  was  made  by  Matri  Sarm^,  a  Brahmana,  who  was 
the  son  of  Etari,  and  the  well-wisher  of  L^hini  for  the  benefit  of  all. 

33.  It  was  engraved  by  Sivapila,  the  son  of  Dorhaka,  who  had  his 
dwelling  in  the  fort  of  Raja  Aswapati,  in  the  Sam  vat  year  1099. 


An  Abstract  by  Kamalakanta  Pundit. 
Literal   Translation. 

The  particulars  of  the  Janaka  Raj&'s  birth  are  already  detailed  in  the 
preceding  slokas,  extracted  from  Srimat  Bhdgavata. 

From  the  line  of  this  Janaka  sprung  many  powerful  Rajis,  from 
some  of  these  was  born  Raji  Oolpala  ;  from  Ootpala,  Aranya  Rajl; 
from  Aranya  Raj^  Adbhuta  Krishna  Rajii ;  from  Adbhuta  Krishna 
Raja,  VasoocMHi  Rajd;  from  Vasoodebay  Srindtha  Ghosi;  from 
SrinMuif  Mohepdia  ;  and  from  Mohepdla,  Vandhooka  ;  from  his  wife 
named  Ghrita  Devi^  was  bom  Raji  Purnapdla ;  whose  younger  sister 
was  Ldhiniy  the  restorer.  Here  also  follows  the  lineage  of  Vigraha 
Raji,  whom  she  had  been  married  to,  but  unfortunately  for  a  short  du- 
ration, when  he,  (  Vegraha  Raj^)  departed  this  life,  leaving  LahM& 
widow,  who  from  that  time  took  up  her  abode  into  the  residence  of 
Purnapdla,  her  brother.  The  lineage  is  this.  There  was  a  Raj^  named 
Kdeiswara  Dictate,  and  from  his  line  descended  a  Raj^  named  Bhaho- 
g^pt,  who  had  also  once  repaired  this  very  temple  of  Bhanu  (Sud)  in 
the  forest  of  Vadapura,  where  he  had  reigned  for  a  while.  From  him 
sprung  Sambara,  a  Raj^  who  also  ruled  the  country  of  Vadari.  From 
Sambara  was  born  BaUabha  Raj^  who  had  a  son  named  Chora,  and 
from  Chara  was  born  Vara  Raj^  and  from  Vara,  Vegraha  Raj^  the 
'  husband  of  Lahini,  It  was  she  who  caused  the  temple  of  Bhanu, 
formerly  established  in  the  forests  of  Vada  to  be  repaired,  as  well  as  a 
reservoir  of  water  made  therein. 

*  An  eternal  cow,  yielding  every  thing  desired. 
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iri^y:  ^•fiay1*n  ^?nrT^  ^ttw;  jVtf^   fl^iw<r^m<a 

^cwT  w^  «wr  «n; 'iw  iit?nT  1 1 TWT^  f^l^5>?T  ^  ^y 

^rofr^di*«.^fi4ft«<ii^i?TfirgrTf?^r^H^S%gT^?qT^rm 
^4iTiftwiN  II  ^r^JTP^  »f^  II  ^wir^^ifdn^M  >»^ 

iftw^.'^^iTir¥Tsr;  iifTp^^rpwfir^^  JW^^irfNt^rr 
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m:  in^f  (to:)  ^q^;  ^^:  il  ^vf^npf 


filiMiwjJif^rn;  II  ^* 


%1l«lirtl4^  f?^T^*fWr  WT^ft^^fWdr  II  ^^3^*H|i5|i|cd  •I'TC 


«  ^ 


ft^nfiw^w' 
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?ft?t^wl^  I  ^tTFT  ^rfTiJ  ^^  "^^  fsnrfiin^  f^^t'iWT 

^  ^W^  ITP^  ^Rf^WT  JT"'^.*      .*  ♦'      <IHiri*n4^Ht|»«|^ 

nispiffT  ^iatdMi*mdlywygTi»nT^giwRT%^ig|%f^ 


9ftr«^WT^  «raT  «i*i*l*iw*d<,^tiirt.'  ^S^uiw?t  ii^«R*^ 

Nlrwr:  ?T7tyit^^WTW  »?t»St  ^^  «i^^7i  ^7»t^ 

^i^^i^^r  «ng^  tl^i?ni^\  i  f^ii^n^«r  ^j^qrurt  ^m 
^m  II  ^rnfrw^  Ranfd<.iai^i^  ?t^  n^^iTft^T  ^^ 
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Proceedings  of  the  Asiatic  Society, 

(  Wednesday  Evening ^  1 1«A  August^  1841 J  ^ 

The  Honorable  Sir  E.  Ryan,  President  in  the  Chair. 

Fletcher  Hats,  Esq.  62d  N.  I.  Junior  Assistant  Governor  General's  Agent,  Sau- 
gor,  was  proposed  a  Member  by  Dr.  J.  McClelland,  seconded  by  Dr.  J.  Grant. 

Henrt  Walker,  Esq.  Surgeon  to  the  Governor  General's  Body-guard,  was  also 
proposed  a  Member  by  Dr.  J.  McClelland,  seconded  by  the  Secretary. 

Uibrary  and  Museutn. 

Books  received  for  the  Library  of  the  Astatic  Society ^  for  the  MeeHng  on  the  iUh  August,  1841. 

Jamieson's  Edinburgh  New  Philosophical  Journal,  No.  59,  January  1841, 1  vol. 

London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of  Science,  8d  Series, 

Nob.  115  and  116,  Vol.  18th,  February  and  March  1841,  2  vols. 
Calcutta  Christian  Observer,  New  Series,  Vol.  2d,  No.  20,  August  1841, 1  vol. 
Map  of  the  Provinces  of  Bengal  and  Behar,  by  J.  B.  Tassin,  Calcutta,  1841, 1  voL 
Annuaire  des  cinq  departments  de  L'Andenne  Normandie,  1889,  5e.  Ann6e,  Caen  1889, 1  vol. 
Acts  de  L'Acad^mie  Royale  des  Sciences,  Belles  Lettres  et  Arts  de  Bordeaux,  Ire.  Ann6e 

Ire.  &  4re.  Trimestre,  Paris,  1839,  4  vols. 
Extrait  des  Stances  de  la  Soci6t6  Royale  D* Agriculture  et  de  Commerce  de  Caen,  par  M.  Lair, 

19  Janvier  1838,  et  18  Janvier  1839,  (2  copies  each,)  4  vols. 
B«ponse  de  M.  P.  A.  Lair,  a  une  lettre  de  M.  Mercer,  Caen,  le  30  April  1840, 1  vol. 
Sod^  Royale  D* Agriculture  et  de  Commerce  de  Caen.  Rapport  sur  le  Sd  volume  des  Institu- 
tions Hippiques,  Janvier  ft  Juin  1840,  6  vols. 
Ditto  ditto  Programme  de  deux  Concours,  1840,  1  vol. 
Extrait  des  Rapports  fEiits  par  M.  Levardois,  1840,  (2  copies,)  2  vols. 
De  L'Extinction  de  le  Mendicity,  par  M.  Lecerf,  Caen,  1840,  (€  copies,)  2  vols. 
Hammer  Geschichte  der  Goldenen  Horde  in  Kiptschak,  des  ist  der  Mongolen  in  Russian 

Pesth,  1840, 1  vol. 
Moorcroffs  Travels  in  the  Himalayan  Provinces,  &c.  in  C  vols.  (10  copies,)  tO  vols. 
Humboldt  iiber  die  Kawi— Sparche  auf  der  Insel  Java,  vols.  2d  and  8d,  C  vols. 
Transactions  of  the  Royal  Irish  Academy,  vol.  19Ui,  part  1st,  Dublin,  1841,  1  roll. 
Wight's  Icones  Plantarum  India  Orientalis,  Or  Figures  of  Indian  Plants,  vol.  td,  parts  1st  and 

2d,  2  vols. 
Reports  and  Abstracts  of  the  Proceedings  for  investigating  Coal  and  Mineral  resources  of  India, 

May  1841,  Calcutta,  3  copies,  8  vols. 
Madras  Journal  of  Literature  and  Science,  No.  29,  October  and  December  1840, 1  vol. 
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Yanell's  History  of  British  Birds,  part  H,  Loadon. 

Oriental  Cfaristiaii  Spectator,  vol.  td.  No.  6,  June  1841,  Sd  Series,  Bombay. 

Annuals  and  Mag^iiae  of  Natural  History,  No.  il2,  April  ISil,  London,  pampk. 

Calcutta  Monthly  Journal,  for  June  1841,  Sd  series,  No.  79,  Calcutta,  1  vol. 

Hammer's  GemSldesaal,  Funfter  baiul  Leipdg,  IStti  1  vol. 

Pint  Report  of  the  Elphinstone  Native  Education  Institution  1840,  Bombay  1840,  pamph. 

Jahrbticher  der  Literatur,  I8S9,  parts  85  to  88,  4  vols. 

Journal  des  Savants,  December  1840,  Paris,  pamph. 

8od6t6  de  Oeographie  Recueil  de  Voyage  et  de  Memoires,  tome  6,  1  vol. 

Hidiakoon  Ni^oon  (Persian,)  1  vol. 

?  Chintamoney,  (Sanscrit,)  pamph. 

Read  the  following  Report  submitted  by  the  Officiating  Curator : — 

H.  ToKKBVS,  Esq. 

Secretary  Asiatic  Soeiettf. 

Sir,— For  the  month  of  July  I  have  the  honor  to  report  as  follows : — 

Geological,  PaUonMofical,  and  Mineralogieal.^Wa  are,  I  am  glad  to  'say,  appioachlBg  the 
completion  of  the  Geological  series  of  omr  Catalogues,  and  some  of  the  Mineralogical  and  Paleon~ 
tological  ones  are  also  ready  for  the  press.  We  are  sadly  impeded  by  the  difficulties  of  de- 
djdiering  labels,  ascertaining  collections,  and  by  the  printers.  The  Index  to  the  whole  of  the 
Geological,  Mineralogical  and  Paleontological  papers  in  the  Transactions,  Journal,  and  Gleanings 
of  Science  is  printed,  and  a  copy  is  on  the  table.  Our  Secretary  informs  me  it  is  bis  intention  to 
print  it  in  the  Journal.  I  have  also  at  his  request  been  occupied  this  month  with  a  paper  on  a 
fiwil  elephantine  jaw  firom  Jubbulpore,  sent  down  by  Dr.  Bpxlsbvkt,  which  in  my  limited  know- 
ledge of  the  subject,  I  am  inclined  to  suppose  may  belong  to  a  new  s  pedes  at  variety  t  It  is  at  least 
a  piece  of  justice  to  Dr.  Spilsbukt,  who  has  done  so  much  for  the  Museum,  and  for  the  Geology 
and  Paleontology  of  Central  India,  that  we  should  record  in  the  fullest  manner  every  thing  relative 
to  his  contributions ;  and  Mr.  TosRSHS  has  in  this  view  been  good  enough  to  allow  ma  togo  to  the 
expence  of  a  plate  to  explain  my  views. 

Oiteologieal. — The  Skeleton  of  the  Neel-Ghye  is  completed. 

Omiffiologicai  and  MammalogictU. — Nothing  new  to  report. 

Mnwam  of  EcononUe  Geology. — We  have  at  length  obtained  here  five,  out  of  seven,  cases  ftom 
the  Native  contractor ;  and  with  the  exception  of  a  Um  trifling  arrangements,  I  may  say,  that  this 
part  of  the  Museum  is  arranged.    The  Catalogue  will  also  be  completed  in  a  few  days. 

TraneUing  Taaeidermiett.'-At  the  end  of  the  month  of  June  we  dispatehed  a  Mr.  Gomss,  who 
had  been  employed  by  Dr.  HsiiFsk,  as  taxidermist  on  account  of  the  Society,  to  Lieut.  Ticxsll, 
at  Chyebassa,  with  a  complete  supply  of  every  thing  for  his  work,  and  a  book  of  instructions.  At 
Midnapore  however  he  appears,  according  to  Dr.  Pagan's  account,  to  have  taken  Aright  at  the 
stories  of  tigers  and  jmigleB,  ftc.  if  he  went  alone;  and  he  nstumed  to  Calcutta,  with  the  excuse, 
that  he  could  not  procure  carriage,  &c.  We  have  however  dispatched  him  again  with  two  good 
men  for  1:^  companions,  and  he  will  no  doubt  arrive  safe.  This  return  and  delay  has  made  his 
dJipatdli  expmairt,  but  a  part  of  the  expence  is  escperience  bought  for  fSatuve  use. 

Memorandum.'—The  expence  including  two  months*  pay  in  advance,  is  in.  round  numbers 
as  follows:— 

Re.  de. 

Book  and  tools,  &c.,    10    0 

Two  Month's  advance  and  travelling  expences, 62    0 

Total, 72    0 

Return  and  re<4ispatehing, •• ••....  46   0' 

Co.'s  Rs.  ItO    0 

4q 
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Additions  to  the  Museum  have  been  as  folloMrs : — 

Otteological. — Skeleton  of  the  Neel-6hye. 

Mineralogicalf  Geol<^enit  and  Botanical. — Coal,  sandstone,  limestone,  iron-ore,  gamete,  hemp, 

dyeing  drugs,  &c.  from  the  Chinnoor  Sircar,  collected  by  Dr.  Walkek,  presented  by  Government. 

Museum  Economic  Geology, — Soils  from  Assam  Tea  Company. 

Yours  obedient  servant, 

MusKXTM,  SUt  July,  1841.  H.  Fiddikgtom. 

At  the  recommendation  of  a  Sub-Committee  the  following  order  as  respects  the 
Numismatic  Collections  of  the  Society  was  recorded  for  future  observance ;  viz.  '*  That 
no  coins  be  removed  from  the  apartments  of  the  Society  without  special  permission  for 
a  special  purpose,  on  a  written  order  given  on  the  responsibility  of  the  Secretary." 

A  sample  of  a  Table  Cabinet  (invented  by  the  Secretary)  for  containing  the  Coins 
was  submitted  to  the  meeting,  and  one  like  it  ordered  to  be  prepared. 

Read  titles  of  Baron  db  Hammer's  works  prepared  by  Dr.  Rorr,  which  the 

Secretary  intimated  he  would  publish  in  the  Journal  for  the  information  of  the  curious, 

and  should  inquiry  be  made  for  any  particular  subject,  that  he  would  publish  a  trans- 

lation  of  the  same  with  the  assistance  of  Dr.  Roer,  who  had  kindly  offered  his  ser- 

vices. 
Read  a  letter  from  Mr.  Secretary  Bushbt,  of  the  23rd  June,  1841,  forwarding  an 

Extract  from  a  Dispatch  of  the  Honorable  the  Court  of  Directors  of  28th  April,  1841, 

expressing  their  wish  to  receive  a  selection  of  specimens  of  Fossil  Geology  of  India,  for 

their  Museiun  at  the  India  House. 

m 

Ordered, — That  the  Government  be  informed  in  reply  that  the  Society  would  bear  the 

request  in  mind. 

Read  a  letter  from  Mr.  Secretary  Bushby  of  the  21st  July  1841,  with  enclosures,  re- 
questing the  opinion  of  the  Asiatic  Society  as  to  the  Inscription  to  be  placed  on  Bheem 
Sing's  Lath  at  Allahabad,  adding  at  the  same  time,  that  "the  Right  Honorable  the 
Governor  General  in  Council  would  be  unwilling  to  add  any  Inscription  to  the  Lath 

iteelf." 
Ordered, — That  a  communication  be  made  in  reply,  that  the  Society  concur  in  opinion 

with  His  Lordship  in  Council,  that  no  Inscription  should  be  on  the  Lath. 

Read  a  letter  of  the  13th  May  1841,  from  Moonshee  Ruttun  Sing  Bahadoor,  of 
Lucknow,  accompanied  with  a  work  compiled  by  him  on  Geography  and  Meteorology, 
which  he  offered  for  the  kind  acceptance  of  the  Society,  "  as  a  humble  token  of  the 
high  admiration  and  respect  in  which  the  Society  is  universally  held." 

Ordered, — That  the  civility  be  reciprocated  by  the  presentation  to  Moonshee 
Ruttun  Sing,  with  a  bound  copy  of  the  Transactions  of  the  Society. 

Read  the  following  papers,  the  greater  part  of  which  were  received  by  the  Secretary 
as  Editor  of  the  Journal. 


1841.]  ^  Asiatic.  Society.  677 

A  Note  on  the  Fossil  Jaw  of  an  Elephant  sent  from  Jubbulpore  by  Dr.  Spilsburt, 
by  the  Officiating  Curator.  This  was  illustrated  before  the  meeting  by  Crania  of  Fos- 
sil and  recent  Elephants,  and  by  copies  of  the  drawing  made  by  the  Officiating  Cura- 
tor to  accompany  his  note. 

Letters  of  6th  July  1841,  from  Dr.  H.  Falgonbr  of  Seharunpore,  and  H.  Pidding- 
TON,  Esq.  Officiating  Curator,  on  .the  subject  of  the  late  grand  Cataclysm  on  the 
Indus,  described  as  one  of  the  most  remarkable  natural  phcenomena  hitherto  recorded 
as  having  occurred  on  the  continent  of  India.  The  Secretary  stated;  "  that  having 
communicated  with  the  Private  Secretary  to  the  Bight  Honourable  the  Governor 
General,  he  had  the  satisfaction  of  stating,  that  Lobd  Auckland  had  personally  ad- 
dressed Mr.  Clerk,  (Political  Agent  on  the  N.  W.  Frontier,)  on  the  subject  at 
length,  requesting  that  inquiries  may  be  made,  and  suggesting  modes  of  conducting  it. 

N.  B. — The  Secretary  has  since  learned  that  before  the  receipt  of  Lord  Auck- 
land's letter.  Dr.  Jamibson  had  been  deputed  by  Mr.  Clerk,  for  the  purpose  of  in- 
vestigating the  causes  of  the  Cataclysm. 

Aletter  from  Lieut  Postans,  of  5th  July  1841,  with  a  Translation  of  the  History  of 
Sindh,  {Chuch  Namuh).  This  interesting  work  has  already  appeared  in  an  abridged 
form  in  the  Journal.  The  Secretary  begged  to  state,  that  he  would  be  happy  to  place 
this  valuable  paper  at  the  disposal  of  the  Committee  of  Papers,  for  publication  in  the 
Transactions  of  the  Society.    Referred  to  the  Committee  of  Papers. 

A  letter  from  Capt.  Shortredb,  of  24ih  July  1841,  forwarding  a  new  Table  of  Pro- 
portional Logarithms,  composed  by  himself. 

A  Note  on  the  Cerous  Elaphus,  by  B.  H.  Hodgson,  Esq. 

A  letter  of  17th  July  1841,  from  Jambs  Middleton,  Esq.  forwarding  Copy  of  the 
Sanscrit  Treatise,  shewing  the  use  of  the  silver  Astrolabe  from  Kotah,  now  in  the  pos- 
session of  the  Society,  which  Mr.  M.  had  been  unable  to  meet  with  when  he  wrote 
his  remarks  (published  in  the  Journal)  on  this  curious  instrument. 

An  account  of  Arracan,  by  Lieut.  Phatrb. 

A  letter  of  30th  July  1841,  from  Capt  J.  S.  Burt,  in  reply  to  one  from  the  Secre- 
tary regarding  the  Inscription  at  Bussuntgurh  near  Mount  Aboo,  as  also  a  letter  from 
Lieut  A.  Cunningham  of  18th  July  1841,  connected  with  the  above  subject  The 
names  of  princes  reigning  in  Odeypore,  recorded  in  this  Inscription  are  new,  and  will 
it  is  believed  be  proved  satisfactorily  to  supply  the  hiatus  after  Bkritiprad,  and 
Mata'mTodi's  and  Frinsep's  (Useful  Tables)  Genealogical  Lists. 

Specimen  of  a  short  History  of  the  Emperors  of  Hindostan  to  the  reign  of  Shah 
AUum  the  Blind,  by  Mr.  Thomas  Con l an.    It  was  suggested  that  this  paper  should 


678  Asiatic  Society.  ^  [No.  116. 

be  laid  before  the  Committee  of  Public  Instruction,  in  case  it  Height  be  found  expedi- 
ent to  c(Hnmunicate  with  Mr,  Com  l  an. 

Bead  letter  £rom  Dr.  Robr,  Librarian,  reporting  progress  in  the  classification  and 
arrangement  of  Books  in  the  manner  proposed  by  him. 

Ordered,— To  be  referred  to  the  Committee  of  Papers  for  consideratioOi 

Bead  a  letter  from  Mr.  Secretary  Mad  dock  of  the  2d  August  1841,  forwarding  for 
deposit  in  the  Society's  Museum,  and  for  such  notice  in  the  Journal  as  they  may 
seem  to  deserve,  a  collection  of  Specimens  of  Minerals  collected  by  Lieut.  Biggs, 
Assistant  Agent  to  the  Governor  General,  North  East  Frontier  in  the  Cachar  Hills, 
together  with  a  report  on  a  portion  of  them  by  Capt.  TftEMBNHSBRB. 

Bead  a  report  by  Mr.  James  Htland,  on  the  Coal  Deposit  of  Cap  Island  in  Aira- 
can,  with  specimens  of  Bocks  of  the  same  and  other  places. 

Bead  letter  from  Messrs.  Allbn  and  Co.  of  London,  of  31st  May  1841,  advising  the 
dispatch  of  a  parcel  of  Books,  presented  to  the  Society  by  Dr.  Frbttag,  Professor 
at  the  University  of  Bonn  on  the  Khine. 

Ordered,— That  the  thanks  of  the  Society  be  accorded  to  the  Professor,  and  that  a 
selection  of  the  Works  of  the  Society  be  presented  to  him  in  return. 

The  Officiating  Curator  submitted  for  the  inspection  of  the  Meeting  the  Creological 
Catalogue,  and  Index  to  the  same  prepared  by  him,  which  would  appear  in  the 
Journal.  The  Secretary  was  requested  to  take  that  opportunity  to  print  300  extra 
copies  for  general  use* 

For  all  these  contributions  and  presentations  thanks  were  accorded. 
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Account  qf  Arakan.*    Bt  Lieut.  Phayre,  Senior  Assistant  Com- 

missumer^  Arakan. 

Arakan  Proper^  called  by  the  natives  Ra-khoing^pyeey  or  Ra-khoing 
country,  lies  between  20^  and  21^  10'  N.  Lat.  on  the  sea  coast;  in 
the  Ulterior  it  extends  to  about  21^  40'.  It  is  bounded  on  the  west 
by  the  Bay  of  Bengal  and  the  estuary  called  Naf ;  on  the  north,  by 
a  range  of  mountains  named  Wi'la'toung^  and  by  a  line  not  well 
defined  running  N.  £.  through  a  hilly  country  to  the  Kolo'dan  river  ; 
on  the  east  by  the  Tti'ma  mountains ;  and  on  the  south  it  is  separated 
from  the  district  of  Aeng,  and  the  island  of  Rambreey  by  various 
straits  and  creeks. 

On  the  north,  between  Arahan  and  the  Chittiigong  district,  at 
Bome  distance  from  the  sea-coast,  there  are  several  tribes  living  among 
the  hills  and  forests,  who  have  hitherto  remained  independent  of 
the  British  government.  Our  authority  extends  up  the  Kola-dan 
river,  about  130  miles  north  from  the  town  of  Akyah,  to  the  mouth  of 
a  stream  called  the  Oo'tha-lang,  but  beyond  that,  stretch  mountains 
and  forests  to  the  north-east,  hitherto  untrodden  by  civilized  man,  as 
&r  as  Munneepoor;  here  live  various  savage  tribes,  who  appear  to 
be  in  a  constant  state  of  warfare  with  each  other.  On  the  east  our 
boundary  up  to  the  Yu'tna  mountains  is  only  nominal.     The  tribes 

*  We  give  the  name  Arakan  as  a  general  term  to  four  districts,  which  by  the  natives 
is  restricted  to  what  is  the  present  district  of  Akyab*  In  this  paper  the  name  Arakan 
is  used  in  the  latter  sense. 
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for  15  or  20  miles  west  of  that  range  are  independent,  and  have  never 
submitted  to  any  regular  government,  neither  to  that  of  the  Arcihan 
kings,  the  Burmese,  or  the  British. 

The  boundary  above  described  contains  about  six  thousand  square 
miles,  of  which  from  12  to  1500  on  the  eastern  side,  are,  from  the 
inaccessible  nature  of  the  country,  under  the  oontroul  of  the  moun- 
tain tribes. 

In  Arakan  there  are  three  principal  rivers ;  viz*  the  Mayu^  the 
Kola-dan,  and  the  Le-myo  ;  these  all  flow  in  a  general  north  and  south 
direction,  at  an  average  distance  of  15  or  20  miles  apart,  the  Mayu 
being  to  the  west,  the  Kola-dan  in  the  centre,  and  the  Le-myo  to  the 
east.  Their  channels  are  separated  by  ranges  of  hills  running  in  the 
same  general  direction  of  N.  and  S. ;  the  principal  rocks  are  sandstone 
and  shale. 

In  the  upper  course  of  these  rivers,  or  about  150  miles  from  the 
sea,  the  hills  are  lofty,  and  so  massed  together,  that  the  direction  of 
the  ranges  is  not  discernible ;  but  as  the  rivers  descend,  the  country 
becomes  open  ;  then  ascend  a  height ;  and  single  ranges  of  hills  are 
seen,  with  broad  and  fertile  plains  extending  from  their  bases  as  far 
as  the  eye  can  reach ;  the  plains,  dotted  here  and  there  with  villages, 
are  intersected  by  innumerable  streams,  and  the  bright-green  rice 
fields,  alternate  with  dark  forest  tracts.  The  three  rivers  for  the  last 
20  or  30  miles  of  their  course,  are  connected  together  by  a  vast 
number  of  creeks,  through  which  all  communication  in  the  delta  takes 
place.  The  Kola-dan  in  the  lower  part  of  its  course  is  called  the 
Ga-tsha-bha.  The  different  branches  of  the  L4-myo  in  its  lower 
course  take  various  names. 

The  ancient  history  of  Arakan  presents  such  a  tangled  web  of 
fiction,  that  I  shall  not  attempt  to  give  it  in  detail.  I  have  not  had 
sufiicient  leisure  to  study  the  subject,  and  my  object  being  merely 
to  give  an  account  of  the  present  state  of  the  country,  I  shall  only 
refer  to  its  ancient  history  so  far  as  is  necessary  to  give  a  general  idea 
of  its  condition  previous  to  the  British  conquest,  and  to  shew  what 
race  the  present  inhabitants  belong  to.     The  inhabitants  are. 

In  the  Plains. — 1.  JRa-khoinff-tha. — 2.  Ko-ld* — 3.  Dom. 

In  the  Hills.— 1.  Khyoung-ika 2.  Kume  or  Kwi-me. — 3.  Kkyeng^ 

— 4.  Doing-nuky  Mroong,  and  other  tribes. 
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The  Ra-Jthoing^iha  and  Khyoung-tha  are  of  the  same  raoe.  Like 
the  Burmans  their  national  name  is  3fyam-ma,  the  first  appellations 
here  given  being  merely  local,  the  former  signifying  inhabitant  of 
Ra-khoing  country ;  the  latter,  or  Khyoung-ika^  being  the  name  given 
to  those  who  inhabit  the  banks  of  mountain  streams  within  the  same 
villages  as  the  hill  tribes,  and  support  themselves  by  hill  cultivation. 
How  they  came  to  be  separated  from  their  countrymen  does  not  appear ; 
it  is  rather  extraordinary  that  they  should  remain  so,  as  they  subject 
themselves  in  the  hills  to  great  hardships,  while  to  procure  a  subsist  * 
ence  in  the  plains  is  a  matter  of  no  difficulty.  Lately  I  have  seen 
some  instances  of  their  settling  in  the  plains  and  cultivating  land  with 
ploughs.  The  religion  of  both  these  people  is  Budhism ;  they  may 
be  said  to  belong  to  the  Mongolian  family,  or  to  be  between  the 
Mongolian  and  Malay  race ;  their  written  language  is  the  same  as  the 
Burmese ;  in  the  colloquial  there  are  some  provincial  difierences. 

The  Kolasy  or  Moosulmans,  are  of  an  entirely  different  race  to  the 
preceding,  they  being  of  Bengalee  descent.  The  Ardkan  kings  in 
former  times  had  possessions  all  along  the  coast  as  far  as  Chittagong 
and  Dacca,  Coins  are  still  extant,  struck  by  the  viceroys  at  the  former 
town,  with  Bengalee  and  Persian  characters  on  one  side,  and  Burmese 
on  the  reverse.  While  the  Arakanese  held  these  possessions  in  Bengal, 
they  appear  to  have  sent  numbers  of  the  inhabitants  into  Ardkan 
as  slaves,  whence  arose  the  present  Kola  (foreign)  population  of  the 
country ;  they  form  about  15  per  cent  of  the  whole  population.  The 
Ardkan  Moosulmauns  preserve  the  language  of  their  ancestors  for 
colloquial  purposes,  but  always  use  the  Burmese  in  writing ;  they  have 
also  adopted  the  dress  of  the  country,  with  the  exception  of  the  goung- 
houng,  or  head  dress. 

The  third  clasa  in  the  plains  are  Doms.  These  form  such  a  minute 
section  of  the  population,  that  it  is  scarcely  necessary  to  mention  them. 
The  DomSf  it  would  appear,  were  brought  from  Bengal  to  be  used  as 
Phrakywny  or  pagoda  slaves.  It  is  a  strange  anomaly  in  the  Biidhist 
i^ligion,  (as  it  prevails  in  Burmah,)  that  the  servitors  of  the  temples 
are  invariably  outcasts,  with  whom  the  rest  of  the  community  wiU 
hold  no  intercourse.  In  Burmah  Proper,  pagoda  slaves  are  pardoned 
convicts,  or  persons  condemned  to  the  employment  on  account  of 
crimes.    The  kings  of  Arakan  finding  in  Bensal  a  number  of  degraded 
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castes  ready  made  to  their  hands,  imported  them  and  their  families  as 
perpetual  and  hereditary  pagoda  slaves.  Their  duties  were  to  sweep 
in  the  vicinity  of  the  temple,  clear  away  the  remains  of  offerings, 
whether  of  food,  flowers,  &c.  and  also  to  wash  the  idol.  These  people 
of  course  are  now  released  from  their  compulsory  servitude,  and  have 
become  cultivators,  but  in  consequence  of  their  former  condition, 
they  are  regarded  by  the  people  with  as  much  disgust  as  they  would 
be  from  their  low  caste,  by  Hindoos.* 

Since  the  conquest  of  Arakan  by  the  English,  a  large  number  of 
Bengalees  have  settled  in  the  town  of  Akyab  as  shop-keepers,  and 
in  the  vicinity  as  cultivators ;  these  are  not  taken  into  account.  In 
the  interior  reside  a  few  Brahmins,  some  of  Munnipooree  descent, 
who  were  brought  by  the  Burmese  as  astrologers,  and  some  are  des- 
cendants of  colonists  from  Bengal,  brought  by  the  Arakan  kings.  . 
I  am  inclined  to  think,  that  the  Arakanese  monarchs  were  in  latter 
times  very  Brahminically  inclined,  and  that  the  Burman  conquest  by 
infusing  fresh  Budhist  vigour,  and  contempt  for  Kolas  generally, 
followed  by  our  own  occupation  of  the  country,  has  prevented  the 
introduction  of  Hinduism,  which  probably  would  have  been  brought 
about  in  the  same  manner  as  it  was  in  Muneepoor,  The  hill  people,  the 
Khyoung-thas^  have  already  been  described  ;  next  come  the  Ku-mt,  or 
Kwe^mi,  tribe. 


*  The  Arakanese  have  so  far  adopted  the  Hindu  prejudice  against  them,  that  if  any 
Ra-khomg-thd  has  unwittingly  eaten  with,  or  drank  water  from  the  utensil  of  a  Domt 
or  other  low  caste  Hindu,  he  is  excluded  from  society  until  he  has  undergone  certain 
purifications.  Some  years  ago,  when  in  consequence  of  inundations  on  the  W.  coast 
of  the  Bay  of  Bengal  the  population  was  reduced  to  great  distress,  a  number  of  Ooryas 
found  their  way  to  this  coast,  and  were  purchased  by  Arakanese,  or  pledged  themselves 
for  service,  they  became  inmates  of  families,  and  eat  and  drank  with  them ;  all  at 
once  it  was  noised  abroad,  that  Ooryas  were  no  better  than  Doms,  than  pagoda  slaves. 
Numbers  of  respectable  persons,  men,  women  and  children  were  forthwith  declared 
unclean.  They  were  excluded  from  the  villages,  the  public  festivals,  and  the 
kyoungs^  or  monestaries.  To  restore  them  was  no  easy  matter.  In  former  times  the 
king  had  only  to  smoke  a  cigar  after  it  had  been  used  by  an  outcaste,  and  he  was 
deemed  restored  forthwith  ;  but  now  the  royal  line  no  longer  existed  in  the  country. 
At  length  it  was  settled  that  a  meeting  should  be  held  of  the  most  respectable  men 
in  the  country,  who  agreed  to  smoke  with  the  unclean ;  the  pipe  to  be  handed  last  to 
the  European  Magistrate,  and  then  a  general  feast  to  conclude  all.  The  ceremony 
was  gone  through  with  the  half  of  numerous  Phoon-gyees,  (or  priests),  and  much  to  the 
comfort  of  the  outcasts,  deemed  and  held  to  be  sufficient  for  their  restoration  to 
society. 


V-. 
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This  hill  tribe  belongs  to  the  same  great  family  of  tl)e  human  race 
as  the  Myam-md;  their  languages  being  apparently  of  the  same  struc- 
ture ;  their  physiognomy  alike ;  they  have  black  strait  hair,  high  cheek 
bones,  oblique  eyes,  and  scanty  beards.  The  Klimts,  in  short,  appear  like 
Ea>-khoing'thds  in  a  more  rude  state  of  existence  ;  the  traditions  of  the 
latter  people  refer  to  the  former  as  already  possessors  of  the  country 
when  the  Myam-md  race  entered  it.  The  Kumts  chiefly  inhabit  the 
Kola-dan  and  its  feeders.  They  are  divided  into  several  clans,  which 
will  be  enumerated  hereafter. 

The  next  hill  tribe  is  the  Khyeng.  There  is  comparatively  a  small 
number  of  this  people  within  our  border,  that  is  to  say,  within  the 
actual  bounds  of  British  authority  in  Arakan  ;  only  those  who  live 
on,  and  near  to  the  banks  of  the  lA-myo  river,  are  subject  to  our  con- 
troul.  Eastward  of  this  river,  up  to  the  great  Yu-ma-toung  rwagey  there 
are  powerful  tribes  of  this  people,  who  rejoice  in  perfect  freedom,  (as 
long  at  least  as  they  can  defend  themselves  from  the  attacks  of  their 
neighbours.)  They  are  separated  from  British  authority  by  pathless 
mountains  and  forests,  and  being  to  the  west  df  the  YH-ma-tounff 
range,  the  Burmese  have  no  dominion  over  them ;  many  indeed  to  the 
eastward  of  those  mountains  are  virtually  independent  of  Burmah. 
The  Khyengs  live  in  the  same  primitive  style  as  the  Ku^mis,  their 
manners  and  appearance  being  similar.* 

The  remaining  hill  tribes  are  the  Doing-nUk  and  the  Mrung.  They 
both  inhabit  the  upper  course  of  the  Mayu  river.  The  language  of 
the  first  is  a  corrupt  Bengalee.  They  call  themselves  Kkeim-hd-nago, 
Of  their  descent  I  could  learn  nothing ;  probably  they  may  be  the 
offspring  of  Bengalees  carried  into  the  hills  as  slaves,  where  their  phy- 
sical appearance  has  been  modified  by  change  of  climate.     In  religion 

*  There  is  a  class  of  people  residing  in  the  Chittagong  district,  who  call  themselves 
Raj-buns^,  and  in  Burmese  Myam-md-gyee,  or  "  great  Myam-mas."  They  pretend 
to  be  descendants  of  the  kings  of  Arakan,  a  flattering  fiction  Which  they  have  invented 
to  gloss  their  spurious  descent  They  are  doubtless  the  offspring  of  Bengalee  women 
^  by  Myam-m&St  when  the  latter  possessed  Chittagong,  and  other  districts  in  Bengal. 
Their  dress  and  language  are  Bengalee ;  but  they  profess  the  religion  of  their  fathers, 
▼iz.  Budhism.  These  people  are  called  Mugs  in  Bengal,  and  being  well  known  in 
Calcutta  as  Mug  cooks,  1  believe  it  is  pretty  generally  supposed  that  the  Arakanese 
are  one  and  the  same  with  them ;  a  terrible  insult  to  the  Burma  race !  All 
Arakanese  are  termed  M\igs  by  the  people  of  India,  from  whom  Europeans  have 
borrowed  the  name.     How  it  arose  I  cannot  say. 
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they  are  Budhists.  The  people  called  MriAng^  by  the  Arakanese, 
aDnoance  themselves  as  descendants  of  persons  carried  away  from 
Tipperah  several  generations  back  by  the  Arakan  kings.  They  were 
first  planted  on  the  Li-myo  river,  with  the  view  I  suppose  of  catting  off 
their  retreat  to  their  own  country ;  but  when  Arakan  became  convulsed 
in  consequence  of  the  invasion  of  the  Burmese,  they  gradually  com- 
menced leaving  the  Li-myo^  and  returning  through  the  hills  towards 
their  own  country.  For  a  time  they  dwelt  on  the  Kola-ddn;  now 
none  are  to  be  found  in  any  part  of  Arakan^  save  on  the  Mayi&  ia 
its  upper  course,  and  only  a  few  stragglers  there.  Many  still  reside, 
I  understand,  in  the  hills  on  the  E.  frontier  of  the  ChUtagong  district. 
By  a  reference  to  a  few  words  of  their  language,  given  in  the  appendix, 
those  acquainted  with  the  language  of  the  Tipperah  tribes  will  be 
able  to  decide  whether  the  tale  the  Mnings  tell  of  their  descent  be 
true  or  not« 

Having  given  an  outline  of  the  various  tribes  which  n6w  inhabit 
Arakan  Proper,  I  proceed  to  offer  some  suggestions  as  to  the  original 
inhabitants.  The  traditions  of  the  Ra-khoing-thda  refer  expressly  to 
the  hill  tribes  as  being  in  possession  of  the  country  when  their  own 
ancestors  entered  it.  The  Khyengs  have  a  tradition  that  they  are  direct 
descendants  of  some  Burmese  refugees,  or  the  remnants  of  an  army 
that  was  lost  in  the  mountains  when  attempting  to  penetrate  to 
the  westward.  From  the  Ku-misy  I  could  gather  nothing  as  to  their  own 
origin,  but  I  consider  both  tribes  akin  to  the  Myam-ma  race,  and 
distinct  from  the  Malay.*  If  it  be  true,  as  is  asserted,  that  the  immi- 
gration of  the  Malay  race  t6  Malacca,  Quedah,  and  other  districts 
from  Sumatra  is  an  occurrence  comparatively  of  late  date,  then  it 
is  very  improbable  that  they  should  have  come  so  far  north  as  2  P  of 
latitude  in  a  remote  era.  The  Khyengs  and  K4-mU  are  probably  an  off* 
shoot  of  the  Myam-md  race,  who  left  their  original  seat  earlier  than  the 
immediate  ancestors  of  the  Ra-khotng-thds.  The  most  southern  Ku-mi 
tribes  who  inhabit  the  Kola-dan,  represent  themselves  as  being  driven 
further  south  each  succeeding  year,  in  consequence  of  the  encroach- 
ments of  the  fiercer  tribes  beyond  them.  These  encroachments  still 
proceed. 

*  To  whom  the  hill  tHbes  in  this  quarter  have  been  assigned  by  Pemberton. 
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The  Ea"khoing-(ha8y  (whose  national  name,  as  before  mentioned,  is 
Myam-nuiy  whence  the  corraption  Bur-m^,)  are  so  called  as  inhabitants 
of  the  country  Ra^khoing,  and  this  name  is  said  to  be  derived  from  the 
Pali  word  Rak-kha-pu-rc^  signifying  '<  abode  of  demons/'  which 
name  may  have  been  given  to  the  country  by  the  Biidhist  Missionaries 
from  India.  The  classic  name  for  the  country,  and  that  used  in  all 
state  papers,  is  Dha-gnya-vya-H, 

The  book  which  the  learned  refer  to,  as  containing  the  whole  account 
of  their  nation,  is  called  Ra^dza-wang^  or  ^'  History  of  Kings," 
of  which  many  copies  exist,  differing  from  each  other  in  details  of  the 
early  history,  yet  preserving  alike  the  main  features;  there  we  are 
told  that  in  Oo-tayOj  the  northern  division  of  the  world,  reigned 
the  king  Ma-ha'tha-gyii,  whose  younger  son,  in  consequence  of  a 
quarrel,  was  forced  to  fly  his  country.  He  came  to  the  kingdom  of 
A'the-ioing-dza-noj  (supposed  to  lie  north  from  the  city  of  Ava,) 
where  he  married  the  king's  daughter,  and  had  by  her  ten  sons  and  one 
daughter.  These  children  departed  to  seek  a  home  elsewhere ;  they 
came  to  the  site  of  the  present  town,  Than-dwe,  (^Sandoway  as  we 
osoally  write  it,)  which  acquired  its  name  from  their  binding  it  with  an 
iron  chain,  so  that  the  country  no  longer  moved  as  was  its  wont ;  the 
germ  of  this  account  may  possibly  be  the  tradition  of  an  earthquake 
or  volcano  in  some  remote  period.  The  ten  brothers  and  their  sister  now 
acquired  the  country.  In  various  ways,  eight  of  the  brothers  were 
killed^  the  remaining  two  brothers  and  their  sister,  who  is  named 
Ang-dza-'na^de-wit  pursued  their  way  northwards  for  Arakan.  They 
were  accompanied  by  a  Byam^ha,  which  in  Burman  Budhist  writings 
usaally  means  I  believe  a  celestial  being,  but  here  it  is  interpreted 
to  mean  a  human  Brahman  or  Pun^na  ; — whence  he  sprung  does  not 
appear.  On  the  road  the  two  remaining  brothers  were  killed,  one  by  a 
Ehi'Uh  o'  human  flesh-devouring  monster,  the  other  accidentally  by  a 
hunter's  arrow,  discharged  at  a  deer.  The  Pun-na  and  the  lady  pro- 
ceeded alone;  on  their  arrival  in  Arakan,  they  find  the  male  line  of  the 
royal  family  is  extinct.  So  confused  is  the  account,  that  Arakan, 
which  before  was  represented  as  one  vast  forest  inhabited  only  by 
Bhi'luSy  is  here  said  to  have  a  large  population,  and  a  queen  over 
it.  The  Pun-na  forthwith  marries  the  daughter  of  the  last  kingi  and 
their  progeny  fill  the  throne  for  several   generations.     The   sister 
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of  the  ten  brothers  becomes  the  second,  or  inferior  wife  of  the  Pun-na» 
Why  this  long  story  of  the  ten  brothers  and  their  sister  was  given 
does  not  appear ;  they  are  not  of  any  importance  to  the  after-history, 
for  according  to  it  none  of  their  descendants  fill  the  throne,  or  exercise 
any  aathority ;  but  in  this  account  we  may  recognize  the  first  en- 
trance of  the  Myam-ma  race  into  Arakan,  which  we  may  infer,  by  the 
story  of  the  town  of  Than-dwCf  took  place  rather  by  the  delta  of 
the  Arataati,  where  communication  is  easy,  than  by  the  mountain 
passes  farther  north.*  Yet  the  Ra'Ahoing-thas  of  the  present  day  be- 
lieve themselves  to  be  descendents  from  a  western  people.  They  con- 
found those  who  were  their  religious  instructors  with  their  progenitors, 
and  fancy  themselves  of  the  same  stock  as  the  Hindus.  The  above 
abstract  of  their  history  contains  evident  marks  of  a  mixture  of  ge- 
nuine national  tradition,  and  the  invention  of  later  times,  when  they 
had  been  taught  the  use  of  letters,  and  had  been  instructed  in  religion 
by  Budhist  Missionaries  from  India. 

To  proceed  with  the  historical  abstract,  the  descendants  of  the 
Pun-na  long  governed  the  country,'];  but  supernatural  monsters  again 
prevailed,  and  the  whole  population  was  destroyed.  All  these  events 
occurred  after  the  manifestation  of  the  Boodh  Ka-tha-ha^  and  before 
the  advenl  of  the  Boodh  of  the  present  period,  Gau-ta-ma.  As  this 
latter  person  is  supposed  to  have  lived  b.  c.  543,  the  Arakan  annals 
vie  with  those  of  India  in  antiquity ! 

Arakan  then  was  again  made  desolate  by  Bhi-lus ;  at  this  time 
Ang-dza-ndy  the  son  of  the  king  oi  Kapi-lu'Wot^  (or  Ma-ga^dhc^)  having 
left  his  country  and  wandered  through  forests  and  mountains,  arrived 
at  the  source  of  the  river  Kola-dan;  there  he  had  intercourse 
with  a  doe,  which  big  with  young,  was  carried  down  the  stream  in  a 
flood,  and  cast  ashore  at  the  mouth  of  the  Mee-khyoungy  a  mountain 
stream  which  joins  the  Kola^dan  from  the  eastward ;  there  the  doe 
brought  forth  a  son.  A  hill  chief,  of  the  Toung-mru  tribe,  was  out 
hunting,  when  his  dog  pursuing  the  scent  of  the  doe  led  him  to  the 
spot  where  she  lay,  and  he  saw  the  body  of  a  beautiful  child  ^*  shining," 

*  I  refer  here  to  the  entrance  of  the  people  who  now  inhabit  the  plains,  not  to  that 
of  the  hill  tribes,  who  though  I  suppose  them  to  be  of  the  same  stock,  had  come  much 
earlier,  and  were  more  rude  than  the  new  comers. 

t  Cities  on  the  east,  and  ninety-nine  on  the  west  of  the  Ga'tsha-hha  river  are 
said  to  have  flourished. 
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as  the  history  has  it,  in  the  midst  of  a  bush ;  the  doe  started  off,  and 
the  hill  chief  taking  up  the  infant  conveyed  him  home.  The  child 
when  grown  up^  marries  the-  chiefs  daughter ;  but  not  from  this  union 
was  the  royal  race  of  Arakan  destined  to  spring.  The  doe-born  youth 
is  named  Ma-ra-ya  ;  he  becomes  the  favourite  of  the  NatSy  who  furnish 
him  with  magic  weapons,  and  he  clears  the  country  of  the  monsters 
who  ravaged  it  By  some  strange  accident,  which  is  not  explained,  a 
princess  of  the  Pun-'na  dynasty  has  been  preserved  amidst  the  general 
ruin  ;  she  is  discovered  by  the  doe-born  son  of  Ang-dza-na,  and  they 
are  married.  The  country  once  more  becomes  populated,  and  the 
city  of  Dha^gnya'^oa-U  is  built  to  the  north  of  the  present  city  of 
Arakan. 

Of  this  race  fifty-five  kings  rdgned  throughout  a  period  of  1800 
years ;  another  dynasty  then  succeeded,  which  numbered  twenty-four 
kings,  whose  reigns  extended  throughout  a  period  of  835  years.  Then 
came  the  king  Tsan'da-^oo-vee'ydf  who  was  not  of  a  different  dynasty, 
but  in  his  reign  the  Boodh  Gau-'ia'^nay  having  been  born  in  Ma^gadha, 
visited  Arakan  f  the  pious  king  in  honour  of  him  built  the  famous 
temple  of  Ma-ka^mumi,  which  still  exists;  before  Gau'ia-^ma  left 
Arakan^  the  king  caused  a  brazen  image  of  him  to  be  cast ;  or  rather 
it  was  miraculously  formed  by  the  Nats,  being  a  Hkeness  of  the  Budh 
when  living,  and  being  for  ages  after  endowed  with  the  faculty  of 
speech,  it  became  celebrated  in  aU  Budhist  coontries.  This  image 
was  carried  away  by  the  Burmese  after  their  conquest  of  the  oiuntry 
in  A.  D.  1784,  and  is  still  to  be  seen  in  AmerapoorOy  where  it  is 
regarded  with  peculiar  devotion.* 

The  success<»r8  of  Tsan-dc^^wo-wee-ya  ste  receded  in  regular  sac- 
cession,  though  the  dynasties  are  frequently  changed.  One  hundred 
and  thirty-five  kings  extend  firom  Tsan-da-thoo-vee-ya  to  the  last 
king,  Ma^ha-tha-^ma'-iay  who  reigned  wh«i  the  country  was  conquered 
by  the  Burmese*  The  Arakan  kings  in  the  interim,  ^'  if  they  have 
writ  their  annals  true,"  carried  their  victorious  arms  into  the  valley 
of  the  Ari-wa'tiy  to  Siam,  and  even  to  China.  The  present  Arakan 

*  Before  their  coaversion  to  Budhism,  the  Myam^mas  had  probably  the  same  simple 

religious  rites  which  we  see  among  the  hill  tribes  to  this  day,  t.  e.  occasional  o£ferings 

of  food,  flowers,  &c.  to  the  Nats  or  Spirits,  placed  in  the  open  air.  Indeed  these  offer- 

,  isgs  are  still  common  throughout  Burma,  though  they  are  disallowed  by  strict 

Budhists. 
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era  corresponds  with  a.  d.  639 ;  from  what  event  it  was  established 
is  not  mentioned,  but  I  have  been  told  that  the  former  era  having 
extended  to  many  hundred  thousand  years,  had  become  inconvenient 
for  ordinary  purposes,  and  therefore  a  new  one  was  commenced. 

The  first  king  whose  reign  is  calculated  in   the   Ra-dza-wang^ 
according  to  that  era,  is  Meng-  Tsan-mtoon,  who  ascended  the  throne 
in  746,   equivalent  to  a.  d.    1385;  before  his  time  the  number  of 
years  each  king  reigned  is  entered,  but  not  the  year  of  his  ascent 
according  to  the  era,  though  of  course  this  is  easily  ascertained.      His 
grand  nephew,  To'tsan^pkyoo,  who  succeeded  in  821,  or  a.  d.  1460, 
had  extensive  possessions  in  Bengal.     Coins  of  that  date  now  exist 
with  legends  in  the  Bengalee  and  Persian  character,  as  well  as  Bur- 
mese, some  being  struck  by  the  viceroys  in  Chittagong,  others  in 
the  name  of  the  king  himself.     About  a  century  later,  the  Portuguese 
appeared  and  attempted  to  conquer  Arakan.     I  say  the  Portuguese, 
though  the  natives  now  call  them  Angkit,  and^  believe  them  to  be 
no  others  than  the  English.  But  Ang^leU  is,  I  think,  an  interpolation  of 
the  copyists  of  the  Ra-dza^wang  in  later  times ;  the  invaders  are  first 
called  Bho'daU'thtoe'pka-laungy  the  first  word  being  apparently  s 
corruption  of  Portuguese,  and  the  second  a  term  of  contempt  towards 
foreigners,  pha-laung  being  a  provincial  word  for  a  tadpole.     In  the 
latest  editions  of  the  history,  the  white  invaders  in  ships  are  called 
Bho'dau'thwe-aung'leit-pha'laung — L  e.  Portuguese- English  tadpoles.* 
The  invasion  by  the  Portuguese  occurred*  in  the  reign  of  Meng'hha^ 
and  the  same  year  a  son  being  born  to  him,  was  knowii  afterwards 
by  the  name  of  Meng-pha-laung,      This  king  in  a.  d.  1610,  (vide 
Marshman's  History  of  Bengqiy)  joined  with  some  Portuguese  adven- 
turers in  invading  Bengal,  when  they  took  Bulooa  and  Luckipoor. 
This  event  is  also  recorded  in  the  Ra-dza-wang.      In  a.  d*  1666,  we 
learn  from  the  History  of  Bengal,  that  Chittagong  was  lost  to  the 
Arakanese,  they  being  defeated  on  the  banks  of  the  Tenny  river  by  the 
Subadar  of  Bengal.     After  this  defeat,  the  Arakanese  were  occupied 
with  feuds  at  home;  the  old  race  of  kings  was  deposed  in  1124,  or 
A.  D.  1763,  and  dififerent  chiefs,  one  after  another,  took  possession 


*  This  term  pha-laung  is  stillirequently  screamed  after  Europeans  by  children  in 
the  streets  of  Akyab,  the  little  rogues  then  run  oS  laughing  heartily. 


1841.  J  Account  of  Arakan.  689 

of  the  throne.  At  length  the  Burmese,  on  the  invitation  of  Than- 
daU'WCj  who  was  the  Myo-thoo-ggee,  or  head  fiscal  officer,  invaded  and 
coDquered  the  country.  The  reigning  king  at  that  period  was  Ma^ha- 
tha-ma-tOy  and  his  son  Re-bhau  is  still  living  in  Amerapoora, 

In  various  parts  of  Arctkan  there  are  traces  of  a  much  more  exten- 
sive populatioi)  than  it  contains  at  present.  The  ruins  of  the  ancient 
temple  of  Maha-muniy  built  entirely  of  stone,  the  sites  of  former 
cities  shewn  by  the  remains  of  tanks  and  ruined  pagodas,  the  ex- 
tensive stone  walls  at  the  old  capital,  certainly  tell  of  a  more  flou* 
rishing  kingdom  than  what  the  British  found  it;  but  we  have  no 
satisfactory  evidence  of  the  Arakan  kings  having  subjugated  Burmah 
and  Slam,  much  less  China !  Of  the  conquest  of  a  part  of  Bengal,  we 
have  credible  historical  evidence.  At  Dacca,  I  believe  are  still  to  be  found 
the  remains  of  a  Bhudhist  dze-diy  or  pagoda,  which  can  only  be  at- 
tributed to  the  conquering  Arakanese.  The  name  Tset-ta-goungy  of 
which  Chittagong  is  a  corruption,  is  Burmese,  and  the  descendants 
of  people  of  Tipperah  brought  hence  from  that  country,  still  survive. 
There  are  also  some  villages  of  Shan  descent,  but  those  people  were 
most  probably  brought  from  the  Shan  population,  which  is  to  be  found 
located  west  of  the  river  Ara^wa-ti. 

The  Burmese  established  their  head-quarters  at  the  old  capital. 
For  a  few  years  their  government  was  undisturbed,  but  at  length 
rebellions  were  stirred  up  by  an  individual  called  by  the  English  King* 
herring^*  who  was  the  son  of  Than-dau'tDCy  the  Myo-thoo-gyee^  who  had 
first  invited  the  Burmese  into  the  country.  Many  of  the  Arakanese 
fled  into  the  neighbouring  British  province  of  Chittagong,  and  thus 
quarrels  arose  on  the  frontier.  At  length  the  Burmese  having  provoked 
the  British  government  by  several  acts  of  aggression,  Arakan  was  in- 
vaded by  the  English,  who  accompanied  by  a  number  of  the  former 
inhabitants,  conquered  it  with  ease,  and  entered  the  capital  May  1825, 
since  which  period  it  has  been  annexed  to  the  British  Indian  empire. 

Arakan  is  divided  into  160  circles,  of  which  148  are  denominated 
hywny  or  islands,  being  situated  in  the  low  lands,  and  12  are  called 
khyaung,  or  stream,  being  in  the  hill  districts.   They  contain  a  total  of 

*  Properly  Khyenff-byan,  lit.  ** Khyeng-return"  so  called  because  he  was  the  first* 
bom  after  his  father  returned  from  the  Khyeng  hills.  A  son  of  Khyeng-hyan  died  in 
Akydb^  a.  d.  1840. 
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960  villages.  Each  of  these  circles  is  placed  under  an  officer,  designa- 
ted kywrt'Oopf*  or  hhyoung-aop^  according  to  the  locality  of  his  charge. 
The  duties  of  a  kywu-aap  are  to  collect  the  revenue,  to  preserve  order 
in  his  circle,  and  to  assist  the  police  in  the  apprehension  of  criminals; 
through  him  are  made  all  statistical  inquiries,  and  to  him  are  referred 
many  disputes  concerning  land ;  he  is  paid  15  percent,  ppon  his  coUec- 
tii»s.  In  each  circle  there  are  from  3  or  4  to  15  or  20  villages ;  the 
revenue  collected  by  the  different  kyum^acps  varies  from  200  to  10,000 
rupees :  this  great  difference  results  from  the  rapid  increase  within  a 
few  years  of  some  circles,  compared  with  others,  consequent  on  superi- 
or fertility  of  soil,  more  convenient  locality  for  exporting  grain,  and 
other  causes. 

The  office  of  kywn^aop  is  not  hereditary,  but  t|ie  son  of  any  man 
who  has  rendered  essential  services,  generally  succeeds  on  his  hihe^t 
demise. 

Next  to  the  kywn-cwp  is  the  rawa-goung,  or  village  head.  This 
officer  is  elected  by  the  villagers  themselves ;  if  there  are  two  or  more 
candidates  for  the  appointment,  the  villagers  meet  and  sign  their 
names  to  a  document  containing  the  name  of  him  they  vote  for ;  these 
lists  are  then  forwarded  by  the  hywnHiop  to  the  officer  in  charge 
of  the  district,  (called  myo'tooony)  who  appoints  him  that  has  the 
majority  of  votes^  unless  indeed  there  be  some  good  reason  for  reject- 
ing him.  The  people  generally  make  a  good  choice;  for  the  last 
three  and  half  years  I  do  not  recollect  more  than  one  instance  of  such 
an  election  being  disapproved.  The  rawa-goung  collects  the  re- 
venue of  his  village,  and  delivers  it  to  the  kyton^aop,  who  carries  it  to 
the  government  treasury.  He  is  paid  four  per  cent,  on  his  collectioDS. 
A  village  of  thirty  houses  is  entitled  to  a  rawa'goung,  that  is,  to 
a  stipendiary  one ;  if  a  village  have  a  less  than  that  number  of  houses, 
they  pay  their  tax  to  a  neighbouring  goung,  but  if  the  villagers,  as  fre- 
quently happens,  dislike  this  arrangement,  and  elect  a  goung  of  their 
own,  the  proceeding  is  confirmed,  but  they  must  pay  him  themselves. 
Their  object  then  is  to  induce  settlers  to  come  among  them,  whereby 
their  village  may  be  raised  to  the  privil^ed  standard  of  thirty  houses. 

Under  the  orders  of  the  rawa-goung  is  the  rawa-tsa-re  rawa-tsa- 
gaUy  or  village  scribe.     He  is  paid  two  per  cent,   on   the  village 

*  This  is  pronounced  as  one  syllable,  Kyok, 
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collections.  The  appointment  is  usually  held  by  the  son  or  some 
relation  of  the  rawa^goung.  His  duties  are  to  prepare,  under  the 
orders  of  the  goung,  the  village  sa-rang  or  register,  containing  the 
name  of  each  householder  in  the  village,  with  the  amount  of  tax  de- 
mandable  from  him  upon  each  item. 

There  are  no  agents  of  police  in  the  villages ;  the  village  officers 
being  held  responsible  for  the  preservation  of  order  and  the  seizure 
of  criminals. 

Throughout  the  district  there  are  six  police  stations,  (thanahs,) 
at  which  the  police  ordinarily  remain,  until  information  being  given 
by  a  village  officer  or  other  person,  of  any  occurrence  requiring  their 
presence,  they  proceed  to  the  spot*  Nearly  all  communication  in 
the  district  is  carried  on  by  water. 

The  European  functionary  in  charge  of  the  district  is  styled  a  Senior 
Assistant  to  the  Commissioner  of  Arakan^  (by  the  people  myo-woon,) 
His  duties  are  of  the  same  nature  as  those  of  a  Magistrate  and 
Collector  in  India ;  he  also  tries  civil  suits,  and  hears  appeals  from  the 
native  Judge's  court.  There  is  also  a  Junior  Assistant  to  the  Com- 
missioner. To  conduct  all  revenue  affairs,  there  is  an  officer  styled 
myo'thoo-ggeef  whose  office  under  the  Arakan  and  Burman  govern- 
ments was  considered  the  most  important  in  the  country;  he  then 
apportioned  to  each  circle  the  amount  of  revenue  demanded  by  the 
government ;  his  duty  now  is  under  the  orders  of  the  Senior  Assistant, 
to  superintend  all  the  kgum-aopSf  and  to  inspect  and  report  on  the 
annual  registers  of  their  circles ;  the  office  still  carries  with  it  a  great 
deal  of  importance  in  the  minds  of  the  people*  This  officer  is  paid  a 
fixed  salary,  and  resides  at  the  chief  town  of  the  district.  The  revenue 
business  is  conducted  solely  by  natives  of  the  country,  and  the 
language  of  the  records  is  Burmese.  The  judicial  officers  of  the 
Magistrate's  court  are  Bengalees,  chiefly  natives  of  Chittagong,  it  not 
having  yet  been  found  practicable  to  introduce  the  Arahanese  into 
thb  branch  of  the  public  service.  They  are  however  active  and  ener- 
getic police  darogahs. 

There  is  a  native  civil  judge  styled  ta'ra'tna'ihoo'ggee,  who  tries 
all  suits  for  sums  not  exceeding  500  rupees.  Few  cases  in  Arakan  are 
for  a  larger  amount  than  this.  The  language  of  the  Civil  Judge's  court 
is  Burmese.     He  holds  his  court  at  Akyah. 
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The  chief  town  of  Arakan  now,  is  Akyab ;  it  is  situated  at  the 
S.  W.  extremity  of  the  district ;  it  was  first  occupied  in  the  beginning 
of  1826,  and  consisted  only  of  a  few  fishermen's  huts  called  Tset-twey 
the  name  by  which  the  present  town  is  still  known  to  the  natives. 
The  old  capital,  which  lies  about  50  miles  distant  N.  E.  from  Akyab, 
was  abandoned  on  account  of  its  unhealthiness.  The  site  of  Akyab 
was  well  chosen.  It  is  at  the  mouth  of  the  principal  river  of  the 
country,  the  natural  outlet  for  the  produce  of  a  Tast  extent  of  fertile 
land ;  the  soil  in  the  immediate  vicinity  is  of  a  light  sandy  nature, 
unlike  that  of  the  interior,  which  is  generally  clayey ;  both  the  tradi- 
tions of  the  people,  the  appearance  of  the  surface,  and  the  marine 
remains,  proclaim  the  site  to  have  been  but  lately  redeemed  from  the 
sea.  Shells  are  to  be  found  near  the  surface  in  the  streets  of  the 
town,  and  on  the  roads  of  the  station ;  west  of  the  station  is  to  be 
traced  a  raised  sea-beach,  along  which  a  road  now  runs  towards  the 
river  Ma^yu,  and  between  it  and  the  present  sea  stretches  a  plain  of 
more  than  a  mile  in  extent ;  here  tradition  also  points  out  where  ships 
used  formerly  to  be  moored.*  To  the  S.  W.  of  the  station  is  a  ridge 
of  sandstone  rocks  running  nearly  N.  and  S.  some  distance  inland, 
and  elevated  in  some  places  from  25  to  30  feet  above  the  highest 
tides;  to  this  height  the  rocks  are  perforated  by  marine  animals. 
There  is  no  tradition  regarding  any  convulsion  having  raised  this  tract 
of  country.  The  same  efiects  are  visible  along  the  coast  for  50  or 
60  miles  from  Akyab.  In  the  upper  portion  of  the  ridge  of  rocks 
above  mentioned,  no  shells  are  to  be  found  in  the  perforations,  bat 
lower  down  oyster-shells  are  still  seen  adhering  to  the  rock.  On  the 
opposite  shore  of  the  Akyab  harbour  is  a  remarkable  conical-shaped 
rock  on  the  top  of  a  little  hill  elevated  above  the  water  about  150 
feet.  It  is  stated,  that  in  the  reign  of  king  Thoo^e-ya-tseit-rOy  the 
water  was  so  high,  that  this  conical  rock  was  only  just  protruded 
above  the  surface,  and  the  king  on  the  occasion  of  a  war-like  expedition, 
deposited  there  his  hair  comb  as  an  offering,  without  moving  from  his 
boat ;  hence  the  rock  is  called  to  this  day,  Oo^bee-gyap-toungy  *^  Head- 

*  Akyahf  the  name  given  to  the  present  town  by  foreigners,  is  perhaps  derived  fr  nv 
the  name  of  a  pagoda  built  hereabouts,  which  was  probably  a  good  land-mark  in 
former  times,  and  therefore  well  known  to  mariners.  The  site  of  the  pagoda  is  called 
A'khyat'daU'kun,  **  Koyal-jaw-bone  hillock,"  from  a  jaw-bone  of  Gautama*s  being 
buried  there. 
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comb  placing  hill."  Akyab  is  a  very  regularly  built  town  ;  the  streets 
are  broad,  and  all  run  at  right  angles  to  each  other ;  the  houses  are  of 
flifflsy  materials,  being  built  only  of  bamboo  and  canes  of  the  nipah 
tree,  bat  they  are  spacious  and  airy,  and  being  elevated  a  few  feet 
above  the  ground,  are  admirably  adapted  to  the  damp  climate  of 
Arakan.  The  population  of  Akyab  does  not  exceed  6,000  souls, 
excluding  some  villages  which  form  the  suburbs. 

The  whole  of  the  land  of  ArcLkan,  whether  forest,  cultivated  or 
fallow,  is  the  property  of  the  state  ;  but  as  it  seldom  happens  that  the 
state  has  cause  to  assert  its  claim,  the  great  mass  of  land  is  trans- 
ferred by  sale  from  hand  to  hand,  or  inherited  from  generation  to 
generation,  like  other  property.      Every  man  who  purposes  bringing 
waste  land  into  cultivation,  gived  notice  of  his  intention  to  the  rawa- 
goung;  either  that  officer,  or  the  cultivator  himself  if  he  pleases, 
informs  the  x>fficer  in  charge  of  the  district,  and  the  land  tax  is  re- 
mitted for  two  or  more  years,  according  to  the  nature  of  the  soil, 
and  the  jungle  to  be  cleared.     Cultivation  and  occupation  of  land  give 
a  prescriptive  right  to  a  cultivator  as  long  as  he  pays  the  Government 
demand  upon  it,  but  if  he  abandon  it  without  entering  into  an  ar- 
rangement with  any  body  else  to  keep  it  in  cultivation,  or  to  pay  the 
Government  demand,   he  forfeits  his  right  to  it     The  cultivator 
then  has  the  possession,  but  not  the  property  of  the  soil.     By  custom 
a  distinction  is  made  between  rice  land,  and  that  which  has  been  enclos- 
ed for  gardens.     If  a  portion  of  the  former  be  taken  for  public 
purposes,  a  road  for  instance,  the  conmion  law  of  the  country  gives  the 
cultivator  compensation;  but  in  the  case  of  gardens,  the  owner  is 
entitled  to  the  value  of  every  tree  and  shrub  they  contain ;  all  produce 
being  bona  fide  his  private  property.      Some  cultivators  make  over 
their  land  to  others  for  a  year  or  more,  if  from  any  cause  they  are  unable 
to  cultivate  themselves;  if  their  land  be  very  productive,   or  have 
any  peculiar  advantages  of  position,  they  receive  a  rent  for  it  from 
the  sub-tenant  which  frequently  equals  the  Government  demand ;  these 
arrangements  among  the  people  are  not  interfered  with ;  the  former 
tenant's  name  remains  in  the  village  register,  and  he  is  responsible 
for  the  Government  tax,  unless  he  has  formally  given  notice  to  the 
foiwa^goungy  that  he  is  not  going  to  cultivate*    On  the  death  of  a 
cultivator,  his  land  is  inherited  by  his  heirs  in  like  manner  as  if  it  were 
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his  owQ  property ;  the  law  of  the  people,  whether  Barman  or  Mahome- 
daD,  regulates  the  proportion  which  the  heirs  receive. 

The  mode  of  *'  settlement"  of  a  village  in  Araham  is  as  follows: — 
During  the  month  of  February,  by  which  time  the  crop  is  cut,  and  the 
grain  for  the  most  part  thrashed  out  and  winnowed,  the  ra-wa-gov/ng 
gives  notice  to  the  cultivators  that  he  is  about  to  measure  their  lands ;  he 
is  accompanied  by  the  village  scribe,  and  the  cultivators  of  the  fields 
in  the  direction  of  which  he  is  proceeding ;  sometimes  the  kyum-aop  is 
present,  but  not  always ;  in  extensive  circles  he  cannot  personally  su- 
perintend the  measurements  in  all  the  villages.*  The  cultivator  whose 
field  is  to  be  measured  holds  the  bamboo,  which  is  12  feet  long,  and 
measures  out  the  length  and  breadth  of  his  field,  which  is  then  writ- 
ten down  by  the  village  tsa-rey  hence  the  area  is  deduced  and  the  village 
register  prepared.  Thus  the  ra-'wa-^mtng  goes  through  all  the  lands  of 
the  village.  In  the  register  is  entered  the  name  of  each  househdder, 
his  wife's  name,  (but  the  women  are  not  so  carefoUy  registered  as  the 
men,)  each  lodger,  and  formerly  every  bachelor  above  the  age  of  18 
years,  together  with  the  amount  d  tax  due  from  them,  whether  for 
rice  land,  garden  land,  or  capitation  tax.  To  make  a  return  of  those 
persons  subject  to  capitation  tax,  the  ra-wa-goung  must  be  acquainted 
with  the  age  and  condition  of  each  villager,  whether  married  or  unmar- 
ried, a  householder  or  lodger.  This  tax  formerly  extended  to  all  males 
above  the  age  of  18,  who  were  deemed  capable  of  manual  labour;  bat 
within  the  last  year  (1840,)  this  objecticmable  tax  has  been  much  reduc- 
ed, unmarried  youths  wholly  exempted  from  it,  and  the  train  laid  for 
its  eventual  abolition.f 

The  village  register  being  framed  is  delivered  to  the  kytan-aop, 
who  has  received  like  registers  from  each  village  in  his  circle,  and 
he  delivers  them  into  the  ^on-dbti,  (kucheree,)  where  they  are  com- 
pared with  those  of  the  past  year;  if  no  doubts  arise  as  to  their 

*  The  land  measure  now  in  use  in  Arakan  was  introduced  from  CkUtagong  in  1835. 
Up  to  that  period  the  tax  was  levied  not  upon  the  area  of  cultivation,  but  upon  the 
ploughs,  each  plough  being  estimated  as  equal  to  a  doom  of  land.  A  do<m  contaias 
30,720  square  yards,  equal  to  a  little  more  than  six  and  a  quarter  English  acres. 

t  A  poll  tax  is  not  necessarily  of  that  hateful  nature  generally  ascribed  to  it,  and 
certainly  it  is  not  so  regarded  in  Arakan.  We  have  an  instance  of  a  self-governed 
people  voluntarily  imposing  this  tax  upon  themselves.  "In  the  state  of  Massachusetts, 
every  male  citizen,  from  16  to  60,  is  subject  to  a  poll  tax,  which  is  commonly  a  dollar, 
or  a  dollar  and  a  laii," ^Goodrich's  Universal  Geography,  Boston  edit.  p.  340. 
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accuracy,  thej  are  accepted ;  if  they  appear  incorrect,  inquiries  must  be 
instituted  through  other  channels  than  the  village  officers.  Supposing 
them  to  be  accepted,  the  kywn-aop  then  receives  slips  of  paper,  called 
hyoung^hlyHy  which  are  bills  presentable  to  each  tax-payer  for  the 
amount  denianded  from  him,  with  a  specification  of  the  item  of  tax- 
ation for  which  the  demand  is  made,  whether  for  rice-land,  garden-land, 
capitation,  or  the  extent  of  his  land  by  measurement,  and  the  months 
in  which  each  instalment  is  to  be  paid.  No  man  can  be  called  on  to 
pay  any  tax  without  a  bill  for  the  amount,  bearing  the  seals  of  the 
myO'Woon  and  myo-thoo-gyee  being  presented  to  him;  the  village 
officer  must  give  a  receipt  on  the  back  of  the  bill  for  each  instalment 
paid.  If  a  tenant  be  dissatisfied  with  the  measurement  of  his  land, 
and  dispute  the  amount  demanded  in  the  bill,  either  a  new  measure- 
ment by  the  village  officers  is  ordered,  or,  at  the  request  of  the  tenant, 
a  person  unconnected  with  them  is  sent  to  remeasure  the  land ;  the 
expence  of  this  new  measurement  falls  on  the  village  officer  if  his  out* 
torn  be  found  incorrect,  or  the  cultivator  if  it  be  correct.  The  above 
process  of  r^istry  and  land  measurement  is  continued  yearly.  It  is 
not  to  be  supposed  that  from  so  rude  a  people  really  correct  survey  of 
the  cultivated  area  is  to  be  obtained ;  all  that  can  be  hoped  for,  is  to  pro- 
cure a  fair  approximation  to  the  actual  amount. 

The  cultivated  rice  lands  are  divided  into  three  classes,  which  pay 
at  the  rate  of  12,  10,  and  8  rupees  per  doon.  The  first  sort  will  pro- 
dace  from  one  thousand  to  twelve  hundred  baskets  of  dhatiy*  which 
will  sell  on  the  average  at  from  10  to  12  rupees  per  100  baskets.  One 
V  man  with  a  pair  of  buffaloes  will  cultivate  a  doon  of  land  with  ease ; 
the  produce  will  fetch,  in  ordinary  seasons,  from  100  to  120  rupees ;  the 
tax  payable  to  Government  therefore  for  this  class  of  land  is  from  10 
to  12  per  cent,  of  the  gross  produce  of  the  soil ;  the  profit  from  the  se- 
cond and  the  third  class  of  lands  is  from  1  to  2  per  cent,  less  than  the 
above ;  the  cultivator  thus  realizes  a  handsome  profit,  and  is  certainly 
never  distressed  to  make  payment.  I  have  never  known  a  single  cul- 
tivator a  defaulter.  The  grain  market  has  hitherto  been  a  sure  one ; 
the  cultivator  receives  for  his  grain  cash  payment  from  the  ship,  which 


*  The  basket  of  Arakan  proper  is  much  smaller  than  that  of  the  Southeip  districts ; 
100  of  rice  of  the  former  are  equal  to  about  30  Indian  maunds. 

4  T     • 
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anchors  alongside  the  field  that  has  grown  the  rice.  It  is  principally 
exported  to  Madras,  Coringa,  and  Masulipatam.  A  reference  to  table  B 
will  shew  the  rapid  increase  of  the  Akyab  rice  trade ;  we  there  see  a 
population  of  less  than  1,50,000  souls,  growing  and  exporting  grain  to 
the  value  of  eleven  and  a  half  lakhs  of  rupees.  Only  one  rice  crop  is 
raised  in  the  year.  The  tax  on  gardens  is  higher  than  that  on  rice 
land,  being  at  the  rate  of  16  rupees  per  doon. 

Wages  in  Arakariy  compared  with  those  of  Bengal,  are  very  high. 
For  ordinary  labour  the  people  of  the  country  cannot  be  hired  at  a  less 
rate  than  four  annas  a-day,  or  if  by  the  month,  six  rupees ;  though 
for  some  sorts  of  work  they  demand  seven  to  eight  rupees  a  month.  In 
the  reaping  season,  which  generally  commences  in  December,  many 
hundreds,  indeed  thousands  of  coolies  come  from  the  Chittagoag 
district  by  land  and  by  sea,  to  seek  labour  and  high  wages.  They  are 
engaged  by  the  ArakanesQ  cultivators,  and  are  generally  paid  at  a  certain 
rate  for  the  quantity  of  rice  cut  down.  If  they  work  diligently,  I  am 
informed  they  can  earn  from  four  to  five  annas  per  diem ;  in  their  own 
country  their  labour  for  the  same  time  would  not  bring  them  more 
than  six  pice,  or  at  the  most  two  annas.  The  Bengalee  labourers  are 
not  much  employed  in  plpughing  the  land ;  that  work  is  performed  in, 
the  rainy  season  (about  the  middle  of  June)  at  the  commencement  of 
which  they  for  the  most  part  return  to  their  homes.  They  are  begin- 
ning however  to  seek  employment  also  in  ploughing  land.  One  great 
source  of  loss  to  the  cultivators,  is  the  frequent  occurrence  of  a  mur- 
rain among  their  cattle,  by  which  thousands  sometimes  perish  in  a  sin- 
gle year.  In  1839-40  a  sickness  prevailed  among  the  cattle,  simulta- 
neously with  the  cholera  among  the  inhabitants,  by  which  16,000  head, 
cows  and  buffaloes,  were  carried  off.  The  cattle  are  replaced  from 
Chittagong  and  also  from  Ava.  I  have  been  much  interested  at  wit- 
nessing the  cheerfulness  and  determination  with  which  a  cultivator 
would  set  to  work  at  his  field  by  spade,  after  losing  his  buffaloes,  worth 
perhaps  from  40  to  50  rupees  the  pair,  determined  to  labour  hard  in 
order  to  replace  them  as  soon  as  possible. 

A  measure  has  lately  been  sanctioned  by  government  for  the  whole 
province  of  Arakan^  which  is  calculated  to  extend  largely  the  cul- 
tivation of  jungle  tracts,  and  perhaps  eventually  alter  the  tenure  of 
all  land  in  the  country.     Rules  have  been  passed  for  grants  of  large 
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areas,  and  they  are  so  liberal  in  their  terms,  that  they  cannot  fail  to  be 
successful.  They  confer  leases  in  the  first  instance  for  periods  varying 
from  eight  to  sixty-four  years,  according  to  the  nature  of  the  land ; 
rent  free  for  half  the  period  of  the  lease,  and  at  a  low  rate  of  rent  for 
the  remainder.  The  hereditary  right  to  the  soil  is  declared  a»  long  as 
the  grantee  fulfils  the  terms  specified ;  future  leases  for  twenty  years 
are  guaranteed  at  a  no  higher  rate  than  the  average  of  that  paid  by 
adjoining  government  lands.  The  people  do  not  yet  sufficiently  ap- 
preciate the  advantages  to  be  eventually  derived  from  these  grants, 
bat  they  are  gradually  becoming  more  sensible  of  their  value.  Num- 
bers of  the  descendants  of  those  who  fled  in  troublous  times  from  their 
country,  and  settled  in  the  southern  parts  of  Chittagong,  the  islands  of 
the  coast,  and  even  the  Sunderbuns  of  Bengal,  are  gradually  returning. 
Rumours  of  an  attack  from  the  Burmese  have  prevailed  among  them 
for  the  last  three  years,  and  retarded  their  return,  but  this  alarm  has 
now  subsided,  and  during  the  N.  E.  monsoon,  boats  filled  with  men, 
women,  and  children,  with  all  their  worldly  goods,  may  be  seen  steering 
south  along  the  eastern .  coast  of  the  Bay  of  Bengal,  to  return  to  the 
land  their  fathers  abandoned  30  or  40  years  before.  They  have  told 
me,  that  in  their  exile  the  old  men  used  to  speak  with  regret  for  its 
loss  of  the  beauty  of  their  country  ;  the  fertility  of  the  land,  which  re- 
turned a  hundred-fold  f  the  heavy  ears  of  rice  ;  the  glory  of  their  ancient 
kmgs  ;  the  former  splendour  of  the  capital ;  the  pagodas,  and  the  famous 
image  of  GatUama  now  carried  away,  with  which  the  fortunes  of  the 
country  were  indissolubly  united.  Who  would  have  imagined  that 
Arakan  could  inspire  such  sentiments ! 

It  is  a  question  of  interest  to  consider  how  far  the  people  of  Arakan 
are  satisfied  with  British  rule.  The  mass  of  them  are  infinitely  better 
ofi^  now  as  regards  personal  freedom,  wants,  and  comforts,  than  they 
were  under  the  government  of  their  native  princes  or  the  Burmese, 
and  they  are  doubtless  sensible  of  the  advantages  they  now  enjoy. 
During  the  tunes  of  the  Arakan  kings,  and  the  Burman  governors, 
the  people  were  not  called  upon  to  pay  much  in  regular  taxes,  but 
there  were  constant  calls  on  them  for  labour,  for  service,  and  for  mate- 
rials to  make  or  repair  the  houses  of  the  k^um'€U>ps  and  other  govern- 
ment officers ;  besides  which,  the  circles  were  obliged  to  furnish  the 
public  officers  with  followers  for  special  duties ;  the  people  therefore 
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had  no  certainty  of  the  amount  that  woald  be  demanded  /rom  them. 
Arakan  Proper,  after  paying  its  own  expences,  or  satisfying  its  local 
government,  was  required  to  furnish  subsistence  for  the  royal  white 
elephant ;  this  amounted  to  120  yiss  of  silver  annually,  or  about  Com- 
pany's rupees  20,000.  All  the  lands  west  of  the  river  Mayu  were  set 
apart  for  the  Tharawadi  Prince,  the  present  king  of  Ava.  He  ap- 
pointed to  them  an  officer,  who  remitted  to  Ava  yearly  the  tribute  due 
to  the  prince,  which  amounted  to  about  3000  rupees.  Neither  the 
myo-woon,  nor  any  of  the  public  officers  received  any  fixed  salary,  but 
had  fees  upon  all  collections  and  customs,  and  a  share  of  all  fines  im- 
posed. Each  buffaloe  plough  paid  yearly  15  Burman  baskets  of 
dhan,  equal  to  10^  maunds.  Each  bullock  plough  paid  ten  Burman 
baskets.  There  was  also  a  capitation  tax  on  each  married  householder. 
When  the  myO'ihoo-'gyee,  and  other  officer  was  called  to  the  court 
of  Ava,  the  province  had  to  pay  the  expences  of  his  journey,  as  also  of 
the  journies  of  the  myo'woon,  and  other  officers  appointed  from  Ava, 
on  their  coming  to  assume  charge,  likewise  on  their  recal.  A  certain 
number  of  men  were  expectedto  take  to  Ava  every  year  a  beautifol 
flower  peculiar  to  Areikan,  which  none  but  the  royal  family  were  al- 
lowed without  permission  to  wear  in  their  ears  or  hair ;  others  were  set 
apart  for  keeping  the  royal  gardens  in  order ;  sixty  were  always  to  be 
at  work  at  Ava,  and  had  to  be  supported  by  the  remainder  of  their 
number  in  Arakan ;  they  were  relieved  annuaUy. 

These  various  calls  upon  their  industry,  the  general  poverty  from 
stagnation  of  trade,  and  the  ffight  of  a  large  portion  of  the  populace, 
together  with  nearly  all  the  respectable  families,  made  the  condition  of 
the  people  very  wretched,  and  the  contrast  is  infinitely  in  favour  of  the 
present. state  of  things.  But  the  upper  classes  do  not  participate  in  these 
congratulatory  feelings  to  the  extent  that  the  lower  do.  They  have  re- 
gained their  country,  but  not  the  high  position  they  appear  to  have  an- 
ticipated. They  refer  to  the  power  they  formerly  had  under  their  own 
kings ;  their  being  then  allowed  to  hold  slaves,  who  under  our  rule 
have  been  declared  free ;  also  the  emancipation  of  the  debtor  skves, 
who  having  pledged  their  persons  were  bondsmen  to  their  masters, 
until  they  could  repay  the  sums  advanced. 

The  upper  classes,  and  the  literati,  who  are  much  respected,  speak 
with  regret  of  the  neglect  now  shewn  to  pagodas  and  religious  edifices, 
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which  fonnerly  were  repaired  by  the  government ;  they  declare  there 
is  a  general  decay  oi  dkamma-watj  or  virtue,  among  all  classes ;  less  at** 
tendon  to  religious  duties  and  ceremonies,  which  they  attribute  to  the 
governing  power  not  setting  the  example ;  to  this  neglect  also  is  attri- 
buted cholera  and  sickness  among  cattle,  which  of  late,  have  fre- 
quently visited  the  country.  The  pho<mgyeeSy  or  priests,  complain, 
that  people  are  no  longer  constrained  to  respect  in  their  presence 
the  law,  **  thou  shalt  not  kill,"  but  catch  fish  in  tanks  near  the  monas- 
teries with  impunity. 

When  Khyeng'byan  raised  a  revolt  against  the  Burmese,  (he 
was  the  son  of  the  man  who  first  invited  them  across,)  all  the  most 
respectable  families  joined  his  standard,  and  finally  they  fled  to  the 
Chittagong  district.  These  men  on  the  breaking  out  of  war  between 
the  Burmese  and  the  British,  offered  their  services,  through  Mr. 
T.  C.  Robertson,  then  Magistrate  of  Chittagong,  to  assist  in  con- 
quering Arakan^  Some  of  them  were  connections  oi  Khyeng'byan^  and 
relations  of  those  chiefs  who,  in  the  latter  times  of  the  kingdom  when 
the  regular  monarchs  were  deposed,  had  one  after  another  seized 
the  throne.  Among  these  men,  two  of  the  most  distinguished  were 
Oung-gyau'ti  and  Oung'gyaU'Sian,  the  former  a  brother-in-law  of 
Kkyeng-hyofCsy  rendered  important  services  to  the  army  of  invasion  ; 
the  latter  was  a  nephew  of  Kkyeng-hyarCs^  and  a  man  of  influence  and 
ability.  After  the  occupation  of  the  country,  these  men  were  amply 
provided  for,  but  appear  to  have  cherished  hopes  that  when  the  Bri- 
tish army  was  withdrawn,  the  country  would  be  made  over  to  them,  or 
at  least  to  a  native  dynasty.  Both  were  impatient  of  controul,  and 
were  convicted  of  exercising  their  authority  with  cruelty.  One  was 
removed  from  his  ofiice  of  myo-ihoo'gyee  on  a  charge  of  bribery  and 
corruption,  and  the  other  being  convicted  of  severely  wounding  a  po- 
lice  darogah  with  a  dha^  was  sentenced  to  seven  years'  imprisonment. 

In  less  than  two  years  after  the  occupation  of  Arakan,  the  establish- 
ment  of  a  native  dynasty  was  canvassed  and  plotted  for,  and  these  two 
men,  together  with  nearly  all  the  influential  persons  in  the  country, 
were  privy  to  intrigues  to  compass  that  object.  In  December  1826,  or 
January  1827,  a  grandson  of  A-bha^ya,  a  chief  who  had  seized  the 
throne  and  reigned  for  nine  years  before  the  Burman  conquest,  returned 
to  Arakan.    His  father,  named  Pa^tang'tsa,  had  been  carried  to  Ava 
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by  the  Burmese.  The  son  of  Pa-tang-tsa,  named  Shwe-pangy  either 
had  made  his  escape,  as  he  averred,  or  been  permitted  quietly  to  de- 
part the  court  of  Ava,  perhaps,  hoping  thereby  to  excite  troubles  ia 
Arahan*  Certain  it  is,  that  on  his  appearance,  most  of  the  headmen 
of  the  country  were  favourable  to  his  claims,  and  attempts  were  made 
in  April  1827,  to  tamper  with  the  native  officers  and  men  of  the  Local 
Battalion.  Shwe-pang  was  subsequently  made  a  kywn-aop  ;  the  flame 
was  smothered  for  a  time,  but  the  fire  remained  smouldering.  Nine 
years  after,  the  above  named  individuals  were  guilty  of  exciting  a  mao, 
named  Kyeet-tsan-we^  to  rise  in  arms ;  he  commenced  plundering  the 
country,  with  the  assistance  of  a  band  of  escaped  convicts,  and  other 
desperate  characters,  and  some  of  the  ignorant  hill  tribe,  the  Khyengs, 
He  and  his  adherents  were  at  length  forced  to  fly  into  the  Barman 
territory,  whence  they  were  brought  back  in  the  beginning  of  1837, 
being  given  up  by  the  Bunnan  government 

This  emeute  was  called  dcJuniyy  (gang  robbery,)  but  the  real  object 
of  the  attempt  was  to  seize  the  government  of  the  country.  The  in- 
stigators were  insane  enough  to  believe,  that  the  British  government 
would  be  wearied  out  by  their  system  of  ravaging  the  country,  and 
make  it  over  to  them  on  payment  of  a  yearly  tribute!  Since  this 
attempt,  every  thing  has  been  very  quiet.  The  English  expedition  to 
China  has  excited  an  intense  interest  among  the  Ba-khaing'thas,  and 
as  China  is  regarded  as  the  first  power  in  the  world,  the  issue  of  the 
contest  was  held  to  be  rather  doubtful  until  the  favourable  result  of 
certain  magical  calculations  which  were  resorted  to,  when  it  was  dis- 
covered to  have  been  long  ago  foretold  in  certain  bboks,  that  the 
English  were  destined  to  subdue  China.  There  is  in  Arakan  a  village 
named  Ta-rouk,  the  same  name  which  the  Burmese  give  to  China. 
On  going  into  the  interior  in  January  1841,  I  directed  my  steps  to 
this  village  first,  in  order  to  ascend  a  hill  in  the  vicinity.  The  people 
were  impressed  with  the  belief  that  I  was  going  there  to  have  a  mimic  f 
fight  for  the  village,  and  order  the  inhabitants  to  come  out  and  make 
their  submission,  as  an  omen  for  the  success  of  the  China  expedition ! 

Within  the  last  four  years,  great  improvements  have  been  made  in 
Arakan  taxes.  It  is  difficult  to  account  for  such  an  impolitic  and 
unjust  system  of  taxation  as  existed  up  to  1836  ever  having  been 
proposed  or  adopted.     Boats,  nets  of  all  sizes,  cattle  not  used  in  agri- 


V 


1841.]  Account  of  Arahan.  701 

culture :  all  trades,  occupations,  and  callings  had  separate  taxes  upon 
them ;  these  have  now  been  happily  abandoned,  and  other  taxes  to  the 
amount  of  nearly  a  lakh  of  rupees  reduced,  without  any  loss  accruing 
to  the  state.  The  grants  of  land  will  raise  up  a  new  class  in  Arakan^ 
viz.  of  extensive  landholders  with  an  hereditary  right  to  their  estates, 
whose  interests  will  be  bound  to  the  British  government. 

Among  the  hill  tribes  I  have  omitted  mentioning  two,  viz.  Kyan^ 
and  the  Toung-mrUy  of  which  only  a  few  families  exist  The  former 
live  on  the  Kola-dan  among  the  Ku-mis,  from  whom  they  differ  in 
some  habits,  but  have  the  same  general  appearance.  A  few  words 
of  their  language  will  be  found  in  Appendix  D.  A  few  houses  of 
the  Tounff-mru  tribe  are  to  be  found  in  the  upper  course  of  the 

The  hill  tribes  within  the  British  territory,  may  as  regards  their 
relation  with  the  government,  be  divided  into  two  classes. 

1st.  Those  who  live  near  the  plains,  and  are  therefore  entirely  under 
the  controul  of  the  Arakan  authorities. 

2d.  Those  residing  at  a  greater  distance,  and  whose  country  is  inac- 
cessible for  ordinary  purposes. 

The  first  are  assessed  at  the  rate  of  two  rupees  per  annum  for  each 
cultivator ;  the  chiefs  are  answerable  for  the  preservation  of  order  in 
their  clans,  and  must  surrender  all  criminals  to  be  tried  by  law. 
Slaves  among  these  tribes  have  been  emancipated.* 

Among  the  second  class,  no  inquiries  are  made  regarding  the 
number  of  cultivators,  but  the  chief  of  the  clan  pays  a  fixed  sum 
yearly  in  token  of  his  fealty.  The  tribes  of  this  class  are  not  inter- 
fered with  in  their  internal  arrangements,  but  of  course  they  are  bound 
to  abstain  from  all  attacks  on  tribes  within  the  British  frontier,  and 
indeed  beyond  it ;  too  frequently  it  is  to  be  feared  they  join  in  the 
former,  or  furnish  information  which  leads  to  them.  They  still  hold 
slaves,  and  punish  their  own  criminals  in  petty  cases.     It  would  be 

*  The  chiefs  complain  of  this  as  a  great  hardship.  In  a  Khyeng  tribe,  I  once  met 
a  young  toung-meng^  or  chief,  -who  had  lost  one  of  his  fingers.  It  appeared  that  his 
^  slaves  had  one  fine  morning  absconded,  and  he  was  obliged  to  set  to  work  himself  for 
his  support  in  clearing  forest  land.  By  his  clumsiness,  he  soon  cut  off  a  finger,  and  now 
he  held  up  his  mutilated  hand  to  me,  in  dumb  appeal  for  the  restitution  of  his  slaves. 
This  young  man  was  all  but  naked,  and  a  blush  was  visible  in  his  clear  olive  cheek, 
vhen  the  Ra-khomg-thas  with  me  threw  a  cloth  over  him,  and  he  heard  for  the  first 
time  in  his  life,  that  he  was  committing  a  breach  of  decency  in  appearing  unclothed. 
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next  to  impossible  to  controul  them  on  these  points,  as  they  are 
separated  from  the  plains  by  too  difficult  and  dangerous  a  country 
to  be  approached,  except  by  an  armed  party.  The  hill  tribes  pay 
their  quotas  in  cotton,  ivory,  and  other  raw  produce.  Tribute  is 
paid  by  all  tribes  residing  within  the  limits,  in  which  the  Ardkan  and 
Burman  governments  formerly  exercised  authority.  Some  of  these 
know  us  by  name  as  some  dreadful  beings,  but  have  never  beheld  an 
European. 

The  hill  tribes  live  a  life  of  danger,  stru^le,  and  hardship.  The 
chiefs  indeed  have  an  easy  time  of  it,  but  the  women  are  especially 
hard  worked.  The  latter  are  scantily  clothed,  as  much  so,  however,  as 
precipitous  hills  and  a  warm  climate  render  necessary ;  they  are  stoat- 
ly  made,  but  diminutive  in  size ;  the  generality  not  exceeding  in  height 
four  feet  six  inches.  The  Eu-mis  (men)  are  not  smaller  in  stature  than 
the  Burmese,  the  Khyengs  I  think  are. 

The  hill  cultivation  is  called  in  Burmese  toung-ya.  It  consists  in 
clearing  away  the  thick  forest,  and  luxuriant  shrubs  and  creepers, 
which  clothe  the  mountain  sides.  After  the  large  trees  are  cut  down, 
what  remains  of  the  underwood  is  set  on  fire ;  the  stumps  of  the  large 
trees  are  left  standing.  This  work  is  finished  in  April.  The  seed, 
whether  rice  or  cotton,  is  then  put  into  the  ground,  small  holes  being 
dug  or  scraped  a  few  inches  apart,  with  a  sort  of  hand  hoe.  The  crop 
is  reaped  in  October.*  What  a  hard  and  bitter  life  must  these  people 
live !  Each  year  the  same  labour  must  be  encountered,  the  same  dense 
unyielding  forest  be  cleared,  and  yet  they  know  not  whether  they 
shall  be  there  to  reap  the  fruits  of  their  toil,  or  be  carried  off  in  an 
attack  as  slaves  to  some  more  powerful  tribe.  Notwithstanding  the 
noble  trees  which  find  sustenance  upon  the  mountains,  yet  the  soil  is  so 
unfavourable  to  grain,  that  it  cannot  be  raised  again,  the  people  say, 
upon  the  same  spot  in  less  than  from  fifteen  to  twenty  years.  I  am 
inclined  to  think,  that  this  is  chiefly  in  consequence  of  the  rich  surface 
soil,  when  deprived  of  its  protecting  trees  and  shrubs  being  washed 
down  the  steep  hill  sides  by  the  heavy  rains ;  it  is  not  until  brushwood 
has  again  appeared,  and  the  soil  been  bound  again  by  bamboo  roots, 

*  Besides  grain  and  cotton,  the  hill  tribes  grow  tobacco  and  a  few  esculent  vegeta- 
bles, such  as  pumpkins,  gourds,  &c.  These  are  planted  in  little  valleys,  or  by  the  side 
of  streams,  on  soil  left  dry  after  the  rainy  season. 


V 


1841.]  Accowii  of  Arakan.  703 

(vhidi  spring  up  very  thickly  «in  two  or  three  years  after  a  hill  side 
has  been  cleared,)  that  sufficient  soil  is  accumulated  to  nourish  grain. 
Each  returning  season,  then,  brings  for  these  mountaineers  the  toil  and 
hardship  of  a  new  clearing.  They  are  unacquainted  with  the  terrace 
cultivation  of  other  hill  countries ;  indeed  the  hills  appear  too  precipi- 
tous for  it  to  be  practicable.  Spots  favourable  for  clearings  are  by 
no  means  plentifuL  The  people  have  sometimes  to  go  one,  two,  or 
more  days'  journey  from  their  village,  in  small  parties  here  and  there, 
to  sow  their  grain.  In  these  separate  clearings,  they  erect  temporary 
sheds,  raised  from  fifteen  to  twenty  feet  from  the  ground,  and  remain 
there  until  the  work  is  finished,  when  they  return  to  the  village, 
leaving  perhaps  two  or  three  hands  to  watch  the  crop.  These  people 
instead  of  the  high  raised  sheds  commonly  used,  sometimes  sleep  at 
night  up  in  trees,  where  they  have  made  a  convenient  resting  place 
with  interwoven  branches,  and  a  few  split  bamboos  bound  together 
with  strong  creepers,  which  interlace  these  forests  in  profusion.  This 
practice  has  perhaps  given  rise  to  the  tale,  that  some  hill  tribes  had 
no  regular  dwellings,  but  lived  in  trees,  more  like  apes  than  men.* 

After  a  village  has  remained  in  one  site  for  two  or  three  years,  all 
the  culturable  spots  in  the  vicinity  are  cleared  and  exhausted.f     The 

*  The  tree-living  KuJHs,  represented  to  live  in  the  hills  and  forests  east  of  the 
Odttagong  district,  have  attracted  considerable  attention.   The  whole  account  of  their 
cannibalism  and  tree-dwelling  I  regard  as  fable.    There  may  perhaps  have  been 
instances  of  some  of  these  savage  tribes  offering  human  sacrifices.    I  have  had  inter- 
7    course  with  very  "  pretty  savages"  in  the  wild  country  bordering  on  Arakan  to  the 
E.  and  K.  £ ;  all  of  whom  had  comfortable  houses,  even  the  poorest  of  them  far  more 
roomy  than  the  wretched  hovels  of  Bengalee  peasants ;  these  savages  had  intercourse 
with  other  tribes  beyond  them,  but  had  never  heard  of  tree-living  and  human-flesh- 
devouring  people,  though  they  had  plenty  of  wonderful  stories  to  tell  of  Amazonian 
tribes,  where  male  children  were  destroyed,  and  of  others  who  by  magic  could  make 
themselves  invulnerable.    But  these  best  authority  is  that  of  the  Khyoung-thaSt  men 
9i  Bunnan  race,  who  live  among  the  hill  tribes,  and  are  comparatively  civilized. 
Some  of  these  I  have  known  who  had  been  taken  as  slaves,  and  passed  to  distant 
independent  tribes,  and  subsequently  regained  their  freedom.    These  men  had  never 
heard  of  tree-living  men.    The  name  Kuki  was  unknown  to  all,  but  the  same  tribes 
are  called  by  many  names.    The  tale  has,  I  suspect,  been  received  from  Bengalee 
narrators  in  the    Chittagong  district,  and  incautiously  received  as  correct      What 
European  can  vouch  for  its  truth  ? 

t  I  know  two  cases,  one  beyond  the  British  territory,  where  tribes  had  a  wide 
range  of  territory,  and  jealously  guarded  against  any  clearing  being  made  in  it  by 
other  tribes.  They  have  thus  kept  their  villages  on  the  same  site  for  more  than 
twenty  years,  or  crops,  for  so  they  reckon  time.  One  of  these  villages  was  perched 
upun  a  rock  almost  inaccessible,  it  was  therefore  a  favourite  position,  one  not  easily 
surprised.     . 
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people  must  then  look  out  for  anothei:  home ;  their  village  is  aban- 
doned, and  forth  they  go,  men,  women,  and  children,  two,  three  or  more 
days'  journey,  to  build  their  bamboo  huts  near  some  spot  where  they 
may  raise  food ;  men  and  women  may  on  those  occasions  be  seen  toiling 
up  the  steep  hills,  their  conical  baskets  on  their  backs,  fastened  by  a 
strap  passing  round  the  forehead  ;  in  some  their  children  sleeping  con. 
tentedly,  others  containing  their  worldly  goods.  I  have  entered  de- 
serted villages,  in  which  perhaps  half  the  people's  property,  such  as  it 
was,  had  been  left,  until  they  could  return  and  take  it  away  at  leisure ; 
there  were  baskets  of  rice,  dIAan,  pounding  mortars,  cotton  spinning  and 
weaving  machines.  I  have  even  seen  spoons,  the  bowl  rudely  cut  out 
of  wood,  and  a  bamboo  handle  lashed  on.  The  cotton  cloths  these 
people  weave  are  really  excellent,  the  threads  are  coloured  with  vari- 
ous vegetable  dyes,  blue,  red,  yellow,  &c.  and  are  frequently  woven  in- 
to very  handsome  patterns. 

The  houses  of  the  hill  tribes  are  built  entirely  of  bamboo  in  the 
walls,  the  supports,  and  the  flooring.  They  are  roofed  with  leaves  of  the 
same  plant.  The  houses  are  raised  on  platforms,  and  from  the  steep- 
ness of  the  hills,  oneside  may  be  from  twelve  to  fifteen  feet  above  the 
ground,  and  being  supported  by  bamboo  props,  not  more  than  two  in- 
ches in  diameter,  they  look  very  slight ;  but  last  well,  with  trifling  re- 
pairs, for  three  years,  the  general  period  for  which  they  are  required. 
The  chiefs  house  usually  consists  of  a  spacious  hall,  extending  right 
across  the  dwelling,  in  which  the  feasts  are  held,  and  where  is  always  a 
large  hearth  of  plastered  mud,  oh  which  a  whole  ox  might  be  roasted ; 
on  either  side  of  the  hall  are  separate  rooms  for  the  different  members 
of  the  family,  the  unmarried  sons  and  daughters.  The  houses  of  the 
people  of  course  are  not  on  such  a  large  scale  as  the  chiefs,  but  they 
are  spacious ;  two  families  sometimes  live  together,  in  which  case  they 
ordinarily  cook  and  eat  separately. 

The  villages  consist  of  from  twenty  to  forty,  or  fifty  houses,  which  f 
are  built  as  regularly  as  the  nature  of  the  ground  will  admit.  The 
rapidity  with  which  these  people  will  run  up  a  bamboo  hut  is  surprising. 
Journeying  in  the  hills,  I  have  come  to  halting  ground  for  the  night, 
fifty  Ku-mis  with  their  dhas  leap  into  the  bamboo  forest,  which  resounds 
with  the  sharp  strokes  of  the  dha  in  rapid  succession,  and  forth  they 
come,  dragging  the  slender  stems  after  them  in  bundles  of  eight  or  ten. 
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These  are  cat  to  the  required  size  for  the  platform  and  roof  supports, 
split  and  crushed  for  the  walls  and  floor ;  the  leaves  formed  into  slate- 
like pieces,  bound  with  battens ;  thin  strips  are  cut  to  tie  the  whole  fa- 
bric together,  and  in  less  than  an  hour,  out  of  the  confused  rush  of  fifty 
^ark  forms,  each  has  found  his  proper  place  and  work,  and  there  stands 
a  comfortable  house,  which  will  shelter  one  from  a  severe  storm, 
should  it  appear. 

The  tillages  of  the  remoter  tribes  are  generally  built  on  the  tops 
of  hills  not  easy  of  access ;  in  these  situations  there  is  a  scarcity  of 
water  for  six  months  in  the  year,  and  the  people  are  obliged  to 
descend  daily  to  the  lowest  dells  for  that  necessary  of  life.  These 
villages  are  invariably  stockaded,  and  the  ground  in  the  vicinity 
thickJy  studded  with  sharp  bamboo  spikes,  to  prevent  the  approach 
of  foes  ;  they  are  as  hard  as  iron,  and  to  bare- footed  men  are  a  great 
hindrance,  especially  in  the.  night  time.  The  tribes  somewhat  within 
oar  border,  have  abandoned  or  neglected  this  system  of  stockading 
their  villages,  and  unfortunately  some  of  them  have  suffered  severely  ; 
bat  no  tribe  within  our  border  has  attacked  another  so  situated 
since  April  1837.*  Difierent  clans  of  Ku-mis  attack  each  other ;  there 
is  a  feeling  of  jealousy  between  clans  of  the  same  tribe  living  upon 
different  streams,  and  those  clans* of  Ku-mU  living  beyond  the  British 
frontier,  consider  those  within  as  fair  game.  Their  native  arms  for  attack 
I .  and  defence  are  spears,  bows,  arrows,  and  square  leathern  shields,  about 
threef  and  a  half  feet  long,  by  two  feet  broad.  Even  the  most  distant 
tribes  now  possess  muskets  and  ammunition,  which  are  conveyed 
ap  the  Kola-dan  by  petty  merchants,  and  thence  passed  from  tribe  to 
tribe  far  into  the  interior.  They  use  poisoned  arrows  in  the  chase, 
but  I  think  not  in  war. 

One  grand  necessary  of  life— salt,  the  remote  tribes  have  great 
difficulty  in  procuring.  The  Ku-mis  of  the  Kola-dan  procure  it  and 
salt  fish  from  Akyab  ;  among  them  it  is  plentiful.  The  tribe  living 
higher  up  the  Kola-dan^  beyond  the  British  frontier,  receive  a  good 
deal  from  Cox's  Bazar,  through  the  Khy-oung-thas,  living  in  the  hills 
east  of  Ramoo,  Some  tribes  further  removed,  and  isolated  by  savage 
feuds,  cannot  procure  salt  at  all  times,  so  content  themselves  with  an 

*  When  a  terrible  slaughter  was  made  of  a  Khyeng  village  on  the  Lei-myOt  by  a 
Kumi  chief  of  the  KolU'dan, 
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alkali,  which  they  have  the  ingenuity  to  obtain  by  the  combustion  of 
bamboo.  Powerful  outside  clans  frequently  force  supplies  of  salt  aud 
gunpowder  from  their  inner  and  weaker  neighbours. 

The  great  art  of  war  among  the  Arakan  hill  tribes  is>  to  fall  on  the 
enemy  by  surprise.  If  they  are  discovered  before  reaching  a  village  of 
attack,  they  effect  a  retreat  An  open  advance  in  day-light  is  utterly 
inconsistent  with  their  ideas  of  warfare.  Before  starting  on  an  expe* 
dition,  they  send  trusty  spies  to  ascertain  the  best  mode  of  approach ; 
numerous  are  the  feasts  and  ceremonies  practiced  to  propitiate  the 
spirits  of  the  mountain  ;  then  they  march,  four,  five,  or  six  days'  journey, 
and  burst  upon  the  devoted  village  an  hour  or  two  before  dawn. 
These  attacks  are  sometimes  made  through  revenge,  the  consequence 
of  feuds  existing  for  many  years ;  but  generally  the  great  object  is  to 
take  prisoners  who  may  be  made  slaves,  women,  and  children  therefore 
are  captured  ;  the  men  are  generally  slaughtered  without  mercy ;  they 
would  be  too  troublesome  to  keep.  The  prisoners  are  sold  from 
tribe  to  tribe.  I  have  sometimes  been  fortunate  enough  to  recover 
Kkyeng  women  and  children,  poor  creatures  who  had  been  carried  from 
their  original  homes  amidst  the  Yu-ma  mountains,  about  two  hundred 
miles.  This  appeared  a  very  world  of  distance  to  them,  in  a  motto- 
tainous  country,  where  communication  is  so  difficult.  Tlie  Khyeng  wo- 
men have  their  faces  tattooed  in  a  remarkable  manner,  and  being  the  ^ 
only  tribe  who  follow  this  custom,  they  are  easily  recognized  amidst 
other  people. 

I  need  scarcely  remark,  that  none  of  the  hill  tribes  are  acquainted 
with  the  use  of  letters.  A  few  words  of  their  languages  will  be  foand 
in  Appendix  D.  They  are  the  same  as  those  publbhed  in  the  ^^  Compa- 
rison of  Indo-Chinese  languages,"  by  the  Rev.  N.  Brown  of  Sudya,  in 
the  Journal  of  the  Asiatic  Society  for  December  1837.  Separate  clans 
of  Ku^mis  and  Khyengt  differ  from  each  other  in  their  words  for  some 
objects. 


On  the  tribe  called  "  Lung-khe.*^ 

On  the  upper  course  of  the  river  Kola-dan,  and  generally  located 
to  the  west  of  that  river,  beyond  the  British  frontier,  there  exists  a 
tribe  called  by  the  Ku-mis  and  Ba-khoing-thas,  Lung-kke,    They 
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are  sometimes  called  Boung-ju  and  Boung-jwe,  It  is  this  extraordi- 
nary variety  of  names  given  to  one  and  the  same  people,  that  leads 
to  so  much  confusion^  and  causes  so  much  difficulty  in  attempting 
to  classify  the  different  tribes.  Another  difficulty  is,  the  inability 
of  these  people  to  give  any  connected  account  of  themselves.  The 
most  that  can  be  done,  is  to  treasure  up  what  they  incidentally  let 
fall,  and  draw  inferences  from  it ;  to  gain  a  knowledge  of  them  by 
direct  questions  is  almost  hopeless,  for  they  will  give  different  answers 
to  the  same  questions  day  after  day,  not  I  conceive  from  any  wish  to 
deceive,  but  from  ignorance,  and  inability  to  reflect. 

In  my  inquiries  concerning  the  Lung^kheSy  I  learnt  sufficient  to 
make  it  appear  probable,  that  the  Lung-khes  and  Boung-jwes  were 
originally  separate  tribes,  who  had  been  conquered  and  reduced  to 
slavery  by  a  third.     Their  present  taung^meng,  or  chief,  is  named 
Leng-kung,  and  he  describes  himself  as  belonging  originally  to  a  very 
powerful   tribe   to  the  N.  £.   of  his  present   seat ;  his  clan  in  that 
tribe  is  named  Hlaing-ji-Uy  Hlaing-chou,  Hling-Juy  and  Hkng-tchyoJ* 
Several  generations  back,  a  portion  of  his  clan  coming  from  the  N.  £. 
subdued  the  Lung-khes  and  Boung-jwes,  and  though  still  retaining 
intercourse  with  his  ancestor's  nation,  yet  his  dialect^  he  states,  has 
become  changed.    The  nation  from  which  he  is  descended,  is  called  by 
the  Ku-miSy  Tsein-dUy  or  Shin-duy  a  corruption  probably  of  the  clan- 
name  Hling-juy  but  as  the  Ku'tnis  use  the  term  for  the  whole  people, 
I  shall  adopt  it  with  the  same  signification  in  this  paper.     I  could  not 
discover  from  the  Lurkg-hhe  chief,  that  they  had  any  generic  name  for 
the  whole  people.     In  speaking  of  the  Tsem-dtcsy  he  used  the  term 
Qut'Saky  which  he  said  signifies  in  his  tongue,  ''upper  people,'^  or 
people  living  in  the  upper  country ;  while  he  and  those  of  his  clan, 
who  separated,   as  above  described,   are  called  by  the     Tseiu'dus, 
Que-tang  or  Que^plangy  t.  e.  "  people  living  lower  down ;''  referring 
either  to  the  course  of  streams,  or  to  the  diminished  elevation  of  the 
hills.     The  Ku-mis  have  a  great  dread  of  the  Tsein-dus. 

I  must  proceed  to  narrate  how  I  first  met  the  Lung-khe  chief,  for  he 
formerly  lived  in  independence  beyond  the  British  frontier. 

*  I  heard  these  four  pronunciations  given  for  the  clan-name,  by  Leng-kung  and  his 
brother. 
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In  October  1838,  the  village  of  Hleng-kreing,*  a  powerful  Kumi 
chief  of  the  Kola-dany  was  attacked  by  the  Lung-khes*  The  attack 
took  place  in  the  dead  of  the  night,  and  the  surprise  was  complete. 
Between  thirty  and  forty  persons  were  killed  in  the  village,  and  thirty- 
eight  women  and  childreh  were  carried  into  slavery.  This  attack 
was  headed  by  Leng-hunfff  a  young  man  of  23  or  24  years  of  age. 
A  party  of  the  Arahan  Local  Battalion  was  sent  in  pursuit  of  the 
Lung-kheSy  but  they  abandoned  their  village,  and  fled  with  their 
captives  into  the  hills,  where  it  would  have  been  useless  to  follow. 
In  December  of  the  same  year,  I  proceeded  up  the  Koki'dan,  to  make 
inquiries  regarding  the  assailants,  and  found  they  had  abandoned 
the  site  of  their  village,  and  gone  westward  with  their  prisoners, 
putting  themselves  under  the  protection  of  a  Kyoung-iha  family, 
living  within  the  hill  boundaries  of  the  ChiUagong  di8trict.f  Being 
assured  of  this  by  persons  whom  I  sent  to  ascertain  the  fact,.I  addressed 
the  Magistrate  of  ChiUagong^  who  recovered  no  less  than  thirty-three 
women  and  children  that  had  been  captured  in  Hleng-kreing's  village ; 
these  were  restored  to  their  homes ;  one  among  them  being  the  chiefs 
daughter ;  two  had  been  killed  in  retreat,  and  three  sold  to  the  Tsein" 
dus. 

Shortly  after  their  recovery,  Leng-kung  himself,  and  his  elder  brother 
Leng-hung^  came  down  to  Akyah  to  answer  for  their  misdeeds.  Leng^ 
hung  so  far  from  denying  that  he  headed  the  attack,  gloried  in  it,  aver- 
ring, that  '<  thirty  years  before,  Dha-hoing-gyee  had  attacked  his  tribe, 
killed  a  number  of  men,  carried  off  several  captive,  and  dug  up  his 
grandfather's  bones,|  plundering  the  grave  of  the  various  implements 
of  war  and  state,  which  are  always  buried  with  a  chief."  This  sacrilege 
the  young  man  declared  he  had  been  brought  up  to  avenge,  and  his  eyes 
gleamed  with  delight  as  he  told  of  his  success  I  An  elder  brother  ac- 
companied him  to  Akyaby  but  the  younger,  from  his  superior  energy 
and  ability,  possessed  all  authority  in  the  tribe.     From  Leng-kung  I 

*  This  chief  is  generally  called  Dka^boing-ffyee,  a  title  of  one  of  the  officers  of 
state  under  the  Arakan  kings,  which  he  has  assumed. 

t  This  Ky-oung-tha  family,  the  present  head  of  whom  is  named  Thak-tang-phyoo, 
emigrated  from  Arakan  about  60  years  since. 

J  The  iMng-kkes  and  Tsein-dus  bury  their  dead,  differing  from  the  Ku-mis  in  this     v/ 
respect,  who  bum  them. 
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learnt  the  following  particulars  regarding  the  Lung-khes  and  Tsein- 
dus: — 

"  The  Lung-khes  subject  to  me,  amount  to  three  hundred  houses ; 
they  are  all  my  slaves,  except  the  immediate  members  of  my  family ;  we 
live  in  bamboo  houses  like  the  Ku-mis ;  we  receive  iron  from  the 
Tsein-duSf  and  salt  from  the  Ku-mis  ;  our  cultivation  in  the  hiUs  is 
ixmng-ya  like  theirs ;  our  language  and  that  of  the  Tsein-dus  is  nearly 
alike ;  we  possess  cows,  pigs,  goats,  cats,  and  fowls  ;  we  bury  our  dead ; 
the  corpse  is  placed  in  a  sitting  posture,  with  a  pipe  in  its  mouth,  food 
by  its  side,  and  kung  ;*  besides  these  a  moun^,  (Burman  gong,)  sword 
and  spear,  together  with  the  feathers  worn  in  the  hair  by  men  of  rank. 

'*  We  worship  four  NatSy  (spirits,)  who  are  called  Que- sing ^  Sur-par^ 
Put-ten,  and  Wan-chung  ;  Sur-par  is  the  head  NcU;  he  lives  in  the 
sky,  and  so  do  the  others.  There  are  cities  in  the  sky  where  the  dead 
men  live ;  there  are  many  countries  there,  where  trees  bear  food  ready 
cooked,  and  clothes,  and  all  things  necessary.  If  men  do  not  worship 
the  Nats,  when  they  sicken  they  die  ;  we  worship  once  or  twice  a-year 
in  the  village,  by  sacrificing  a  buffalo,  or  pig,  and  drinking  kung  ;  we 
do  so  to  benefit  ourselves,  our  wives,  and  children,  and  that  no  sick- 
ness may  arise  ;  in  the  cultivation  we  have  another  sacrifice  of  goats 
and  pigs  to  the  Nats  of  the  earth  and  water ;  there  are  no  names  for 
those  Nats  ;  for  them  we  kill  a  fowl  and  throw  it  into  the  water,  and 
leave  meat  or  rice  exposed  on  the  ground.  All  men  sacrifice  for  them- 
selves, but  we  have  tsha-yas,  (instructors,)  who  at  festivals  are  the  first 
to  bring  the  kung,  and  adjure  the  spirits.  What  they  say  I  do  not  un- 
derstand ;  only  a  tsha-yds  son  can  succeed  him.  They  have  nothing 
to  say  to  marriages  or  funerals.  In  marriages,  the  father  and  brother 
of  the  damsel  are  presented  with  clothes,  brass  ornaments^  cattle,  &c. 
A  great  feast  takes  place.  I  (Leng-kungJ  gave  the  value  of  thirty 
cows  for  my  wife.  A  son  can  marry  his  father*s  inferior  wife,  after  the 
father's  death.  A  chief  can  marry  as  many  wives  as  he  pleases. 
When  a  woman  of  rank  dies,  a  cow  is  killed  and  eaten,  and  the  people 
drink  and  dance  ;  she  is  buried  in  a  grave  lined  with  stones,  and  some- 
times valuables  are  buried  with  her ;  not  always ;  we  do  not  practice 
witchcraft,  but  other  people  around  us  do.     A  man's  life  when  he  dies, 

*  An  intoxicating  drink. 
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goes  to  the  sky  ;  all  men,  whether  good  or  bad,  go  there.     Oar  fathers 
who  have  gone  before,  we  see  in  dreams,  and  they  see  us." 

I  learnt  from  Leng-kung  some  particulars  respecting  the  Tsein-dus 
nation.     It  consists  pf  the  following  clans : — 

1.  Tjifi'dza*  8.  TinglhotUy 

2.  Za-tangf  9.  T'i-a-dai^ 

3.  Keng-loty  10.  Rul-bu, 

4.  Lhon-shin^  11.  Boi-kheng, 

5.  Til'tengy  12.  Chung-ngla^ 

6.  Rwol'lweng^  13.  Hiaing-Ju. 

7.  M'lhul, 

This  last  clan  the  Lung-kke  chief  originally  belonged  to ;  there  are 
still  some  villages  of  it,  he  said,  remaining  among  the  Tsein-dus. 

The  Tsein-dus  observe  the  same  ceremonies  in  burying  their  dead 
that  have  been  mentioned  above.  Their  country  is  very  exteDsive, 
fifteen  days'  journey,  my  informant  said,  from  one  end  to  the  other.f 
There  are  several  hundred  villages  of  them.  The  village  sites  are  not 
moved  periodically  like  those  of  the  ^u-mis  and  Lung-khes,  for  mach 
of  their  cultivation  is  in  elevated  plains,  and  comparatively  broad 
valleys,  which  admit  of  continued  cultivation  ;  they  work  with  hoes 
or  spades,  not  ploughs  ;  they  have  not  so  much  cotton  and  rice  as  the 
Ku-misy  but  a  greater  variety  of  vegetables,  as  yams,  pumpkins,  &c. 
They  manufacture  their  own  salt  from  brine  springs  existing  in  their 
country ;  the  salt,  said  my  informant,  '^  is  like  stone,  white  and  some- 
what bitter  in  flavour  ;'*  to  obtain  it,  they  boil  the  brine  in  iron  vessels, 
which  they  obtain  from  the  province  of  Yan  in  Burmah.  No  salt  is 
obtained  from  bamboo;  in  fact  my  informant  declared  positively  there 
were  no  bamboos  in  the  Tsein-du  country,  a  statement  scarcely  credi- 
ble ;  the  houses  are  built  entirely  of  plank  ;  the  roofs  are  of  plank  for 
great  men,  but  the  poorer  classes  use  grass ;  men  chiefly  perform  field 
labour ;  the  wives  of  very  poor  men  only  perform  out-door  work.  The 
religious  n[otions  of  the  Tsein-dus  correspond  with  those  of  the  Lung- 
khe  chief. 

*  The  head  of  this  clan  is  Van-u,  whose  sister  named  Terh'rhaly  Leng-kung 
married. 

t  I  have  been  informed  that  Kund  tribes  bordering^  on  the  Tsein-dus  have  heard 
from  them  of  white  foreigners  far  to  the  North,  to  whom  some  of  their  clans  paid 
tribute.  The  country  these  clans  paid  to,  they  called  A-syn,  It  can  scarcely  be 
Assam ;  they  may  probably  mean  Cachar.  But  it  is  certain  that  they  are  acquainted 
with  the  fact  of  Europeans  having  possessions  to  the  north  of  them. 
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The  Tsein-dus  receive  from  the  province  of  Yan^  ponies  and  horned 
cattle.  When  Leng-kung  and  his  brother  first  arrived  at  Akyab,  they 
were  dressed  in  handsome  silks  procured  through  the  Tsein^dus  from 
Yan,  The  former  wore  also  a  tiara  of  dark  feathers,  his  distinguish- 
ing mark  as  chief. 

Since  writing  the  above,  I  have  received  accounts  of  the  death 
of  Leng-kungy  supposed  to  have  been  caused  by  poison  administered  to 
him ;  such  is  the  story  of  the  hill  people.  Certain  it  is,  however,  that 
the  Tsein-dua  marched  to  revenge  his  death,  and  plundered  a  Khy- 
oui^g-tha  village  on  the  Chittagong  frontier  in  May  last*  Endeavours 
are  now  being  made  to  recover  the  Khgoung-tha  prisoners  from  the 
Tsein-dtis,  On  the  death  of  Leng-kungy  his  tribe  dispersed ;  his 
imbecile  brother  will  not  be  able  to  keep  the  people  together,  and  they 
will  probably  become  incorporated  in  other  tribes. 


I  abstract  from  various  Tables  Aimished  to  me  by  the  author  of  the 
above  interesting  report — ^retums,  as  follow,  showing  the  higb  progressive 
prosperity  of  Arakan  within  the  few  past  years : — 

The  Revenues  qf  Arakantaere^____. 
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Tabk  of  Proportional  Logarithms.      By  Captain  Robert 

Shortredb. 

The  acoompanying  is  a  Table  of  Proportional  Logarithms^  which  I 

tve  lately  constracted  with  a  view  to  diminish  their  size,  and  at  the 

ime  time  considerably  extend  their  use. 

Proportional  Logarithms  are  commonly  arranged  in  vertical  columns 
f  60«ach,  and  the  construction  is  such,  that  the  larger  the  Logarithm 
Ihe  less  is  the  corresponding  quantity.  I  have  never  been  able  to 
perceive  any  great  benefit  resulting  from  such  a  system,  but  often  I 
have  felt  much  inconvenience  from  the  want  of  an  arrangement  analo- 
gous to  tl^at  of  Tables  of  common  Logarithms. 

The  present  is  a  specimen  of  what  I  conceive  to  be  the  most  conve- 
nient form  of  Table*  The  Logarithms  here  given  are  the  arithmetical 
complements  of  those  in  common  use/  so  that  they  increase  along  with 
the  quantities  to  which  they  belong,  and  the  arrangement  is  such,  as  to 
retain  the  advantages  of  the  decimal  as  well  as  the  sexagesimal  subdi- 
vision. The  Table  was  intended  primarily  to  facilitate  the  finding  of 
proportional  parts  for  minutes  and  seconds,  in  a  set  of  Tables  in  which 
the  quantities  were  tabulated  for  every  10,  and  it  was  immediately 
obvious,  that  it  would  serve  equally  for  seconds  and  decimals  when  the 
quantities  are  tabulated,  as  in  Button's  Tables,  to  every  minute,  and 
generally  for  any  quantities  whose  subdivisions  are  by  6, 60,  or  600,  &c. 

The  column  marked '  "  contains  minutes  and  even  ten  seconds  from 
1  to  9^50.  The  col.  marked  N  contains  f^th  of  the  seconds  in  the 
former;  the  odd  integers  being  found  in  the  head  line  of  the  Table 
^actly  as  in  Tables  of  Common  Logarithms.  The  column  marked 
common  difference,  gives  the  mean  value  at  the  middle  of  the  line 
opposite  which  it  stands :  and  beyond  this  are  proportional  parts  for 
the  decimal  subdivisions  of  the  mean  common  difference. 

The  use  of  the  Table  is  very  simple.  The  fractional  part  of  10'  or  1' 
being  found  in  the  proper  column  C  "  or  N,  as  the  case  may  be)  take 
out  the  corresponding  Logarithm;  to  this  add  the  log.  opposite  the  Ta- 
bular DijSerence  found  by  column  N ;  the  sum  of  these  is  the  logarithm 
of  a  number  which  found  in  colunm  N  is  the  proportional  part  required. 

*  If  the  tenn  Proportional  Logarithms  be  considered  as  being  already  definitively 
appropriated  otherwise,  those  here  given  may  be  called  Co-proportional  or  Arco-propor- 
^onal  Logarithms,  or  Anti-proportional,  or  Proportial,  or  Correctional,  or  any  other 
tenn  which  may  be  preferred. 

4x 


7 14  Ttible  of  Proportional  Logarithms.  [No,  117. 

Example. — The  Table  Diff.  for  10'  being.  461,  required  the  propor- 
tional part  for  4'  10". 

Opposite  4M0"  (column' ")  is  the  logarithm,     6198 
Opposite    461  column  N.  is 8855 

The  sum  is, 5053 

The  next  less  log.  in  the  Table  is  5051,  corresponding  to  192,  and 
for  the  difference  2,  the  table  of  proportional  parts  gives  '1,  hence  the 
whole  proportional  part  is  192*1. 
Required  the  log.  sin.  and  Un.  of  22""  27'  37".3,  using  Hutton's  Tables. 


For  37-3  Proportional  Log.  is,        ..  7936 
For  3056  the  Tab.  Diff.  for  sin  P.L.  7069 

N       1899-6    50U5 
Log.  sin 22® 27'=  9581  9236 


,^  7935 

Tab.  Diff.  for  tan.  3579  P.L*.  7756 

N         2225       5692 
Ltang.  616   1514 

9-616  3739 


Log.  sin 22«  27' 373"  =95821  1356 

It  very  often  happens,  that  the  correction  for  2d  difference  is  omitted, 
though  it  may  be  sufficiently  large  to  affect  the  result.  To  make  this 
correction  as  little  -troublesome  as  may  be,  I  have  prefixed  a  set  of  de- 
cimal factors,  which  multiplied  by  the  second  difference  will  give  the 
correction  to  be  applied,  with  a  sign  opposite  to  that  of  the  2d  dif. 
ference.  For  example  in  Button's  Tables,  the  log.  sin.  of  22^  27'  has  a 
2d  difference  of  3.  The  coefficient  for  2d  difference  at  37.3  is  *1 19,  this 
multiplied  by  3  is  *357  or  *4  ;  which  qfided  to  the  result  above  found, 
gives  9*5821136  as  the  log.  sin.  of  22<>  27'  37^3. 

The  Table  here  given  has  no  indices.  The  want  of  them  may  be 
supplied  by  the  following  Rule.  When  the  fractional  part  of  10'  for 
which  proportion  is  required  is  between  10'  and  1'  the  result  is  greater 
than  ^  of  the  Tabular  Difference,  when  between  1'  and  6"  the  result 

is  between  j|)  and  j-qJ  of  Tab.  Diff. 

When  the  Tab.  Diff.  is  for  1',  then  between  T  and  6"  the  result 
is  greater  than  ^q  of  the  Tab.  Diff.  and  similarly  in  other  cases. 


P«S. — In  using  this  Table  to  find  the  Logistic  Log.  for  1  hour,  the  frac- 
tional interval  is  to  be  reduced  to  decimal  of  minute,  and  found  in 
column  N. ;  the  Logistic  Log.  is  the  arithmetical  complement  of  the 
rithm  in  the  Table.    And  similarly,  if  the  whole  term  be  3  hourS; 
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reduce  as  above  and  divide  by  3.  Also  for  12  hours,  reduce  (o  decimal 
of  hours  and  divide  by  2  (for  24  boors  divide  by  4) ;  the  qualities 
being  thus  brought  into  tenths  of  hours,  col.  N.  will  serve  as  before, 
the  arithmetical  complement  of  the  Tabular  Log.  being  the  Proportional 
Log.  of  the  usual  sort,  to  which  apply  if  need  be,  the  proper  index. 

R.  S. 
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Memorandum  on  Nurma  CotUm.     By  H.  Piddington,  Esq. 

A  very  fine  silky  cotton  having  been  sent  to  the  Secretary  of  the 
Asiatic  Society,  Mr.  Torrens,  with  some  other  productions  from  EJio- 
rassan,  I  find  on  reference  to  the  Transactions  of  the  Agricultural  Society, 
that  it  is  well  known  in  Malwa.  Believing  it  to  be  of  importance  that  this 
cotton  should  have  a  trial  under  the  American  experimentalistSi  I 
have  ventured  to  suggest  that  seed*  should  be  procured  in  Malwa,  and 
dispatched  to  Captain  Bayles  without  delay.f 

It  is  also  of  great  importance  to  obtain  specimens  of  the  soUs  in 
which  the  Nurma  cotton  is  grown  in  Malwa ;  and  from  the  experi- 
mental cotton  farms,  so  as  to  ascertain  their  identity,  or  to  see  what 
manure  may  be  required.  I  take  the  liberty  then  of  subjoining  the 
following  queries  and  directions : — 

1.  What  is  the  Nurma  cotton  in  Malwa?  Is  it  the  common  cotton 
of  the  country  ;  or  a  choice  sort  ? 

2.  Does  it  grow  on  any  conunon  cotton  soil  ?  or  are  peculiar  soils 
and  spots  sought  out  for  it  ? 

3.  What  manure  (if  any)  is  used  to  it  ?• 

4.  When  sown  ?   How  sown  ?   When  harvested  ?    How  cleared  ? 

5.  What  price  does  the  best  sort  conunand  ?  Where  is  it  exported  to, 
if  at  all? 

6.  Is  it  an  annual  cotton  ?  or  does  it  last  more  than  one  year  ? 

7.  If  it  grows  on  any  cotton  soil,  please  to  select  specimens  from  a 
couple  of  the  best  fields  you  can  find  out ;  if  from  any  peculiar  sort  of 
soil,  such  as  red,  or  white,  or  black,  then  form  all  the  sorts. 

8.  If  from  a  peculiar  soil,  a  specimen  of  the  surrounding  common 
soil  of  the  country  would  be  desirable. 

9.  Specimens  of  the  soils  should  be  sent  as  follows : — 

a.  For  sending  by  dawk-banghy,  a  large  tin  wafer-box  for  each  sort 
is  the  handiest  package ;  but  a  larger  quantity  should  be  taken  to 
furnish  samples  to  Museums,  Societies,  &c.  This  may  be  sent  after- 
wards. 

*  Seed  of  Vurma  from  Herat,  procured  by  me,  is  now  on  its  way  to  Captain  Bayles* 
1 1  am  assuming  here  that  he  is  not  acquainted  with  it. 

ffl 
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b.  Scrape  off  two  or  three  inches  of  the  soil  with  the  hand^  and 
take  your  specimen  also  from  the  field  before  any  manure  has  been 
laid  on.  The  soil  at  two  or  three  inches  deep  may  pretty  nearly  be  called 
surface-soil ;  unless,  as  in,  rare  cases,  it  changes  at  this  depth.  One 
specimen  should  be  taken  here  and  another  at  eighteen  inches  deep. 

c.  If  any  rocks  or  stones  are  lying  about  the  fields,  these  should  be 
sent  separately.  The  same  of  those  below  at  eighteen  inches  or  two 
feet  deep* 

d.  The  soil  should  be  dried  on  a  hot- water  plate,  or  in  a  hot  sun, 
that  it  may  not  rot  the  labels. 

e.  A  label  should  be  inclosed  within  the  box,  and  it  should  also  be 
numbered,  so  as  to  refer  to  a  list.  The  box  should  also  be  marked 
outside  in  ink  or  paint,  on  the  side,  and  lid. 

/.  If  the  manure  used  be  any  kind  of  earth  or  stone,  samples  of 
it  should  be  sent  also. 

10.  Inquiry  should  be  made  if  at  the  time  of  ripening  any  peculiar 
manure  is  added,  as  with  some  of  the  choice  sorts  of  tobacco.  If  the 
plants  are  topped,  t.  e.  the  young  shoots  pinched  off,  or  beaten  with 
sticks,  or  allowed  to  be  eaten  down  by  animals.  All  these  processes 
are  used  in  various  parts  of  the  world,  (America,  the  French  and 
Spanish  Colonies,  Persia,  &c.)  and  no  doubt  influence  both  the  pro- 
ductiveness and  the  quality  of  the  cotton  to  a  great  extent 

11.  Nothing  relative  to  the  native  methods  of  culture,  irrigation, 
&c.  should  be  overlooked. 

12.  Inquire  if  it  is  subject  to  any  diseases  or  insects,  which  seri- 
ously afiect  the  returns  from  it. 

13.  The  amount  of  return  in  clean  merchantable  cotton  per  biga;  if 
a  known  number  of  square  yards,  is  of  importance;  and  the  average  price 
of  the  best  sorts. 

Specimens  of  the  soils  are  requested  for  the  Museum  of  Economic 
Geology  now  forming ;  and  I  shall  be  glad  to  afibrd  any  assistance  in 
the  investigation  of  their  qualities  which  may  be  desired. 

H.  PiDDINGTON. 

Calcutta^  Zi$t  August,  1841. 
P.S. — Since  writing  this,  I  learn  from  Mr.  Grant,  that  the  Nurma 
cotton  is  so  highly  prized  in  Malwa,  that  the  rajahs  and  great  persons 
will  wear  no  garments,  but  such  as  are  manufactured  from  it     He 


J  I 
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adds,  that  Mr.  Brace,  now  in  Bundlecund,  can  give  ev.ery  information 
relative  to  it. 


The  Persian  name  Nurmah,  {Nurm,  "  8oft,">  being  applied  to  a  similar 
article  both  in  Khorassan  and  in  Malwah,  would  seem  to  go  far  to  induce 
the  belief,  that  the  Pathan  conquerors  of  the  latter  country  must  have 
introduced  this  peculiar  cotton  into  the  country  they  subjugated.  The  fact 
is  worth  noting,  as  it  is  not  often  that  disproof  of  so  positive  a  character 
can  be  adduced  against  the  common  assertion, — that  the  Mussulman  con- 
querors of  India  came  rather  to  destroy  totally,  than  to  improve  by  even 
partial  means.  |Xl 


Report  on  some  Articles  of  Trade  sent  by  Lieut.  Fostajxs  from 
Khorassan.     By  H.  Piddington,  Esq. 

I.  GvXjidteL — This  is  evidently  the  yellow  flower  of  a  plant.  It  is 
however  so  broken  up,  that  I  coald  with  difficulty  pick  out  a  few 
entire  flowers  for  sending  to  Dr.  Wallich,  whose  severe  illness  has 
hitherto  prevented  my  obtaining  any  reply.  He  thinks  them  the  flowers 
of  a  Delphinium. 

It  is  stated  to  be  used  for  dyeing  green,  of  course  with  indigo. 
I  find  that  with  the  common  aluminous  mordant,  it  dyes  silk  and  wool 
a  very  handsome  canary  yellow,  as  per  margin ;  which  with  indigo  be- 
comes a  very  good  green.*  Having  but  very  little  of  it,  I  did  not  ex- 
periment further,  because  I  thought  it  might  be  better  to  send  it  home. 
The  yellow  resists  coarse  soap  and  water  well. 

In  sending  it,  or  any  future  sample  home  for  trials,  great  care 
should  be  taken  to  pack  it  dry.  I  found  that  exposed  in  paper  it  ab- 
sorbs moisture  very  rapidly,  and  had  a  slight  mouldy  smell,  so  that 
I  was  obliged  to  dry  and  keep  it  in  a  stoppered  bottle. 

II.  Bhoj-ghund. — This  is,  I  think,  a  new  sort  of  galls.  It  is  wide- 
ly difierent  in  shape  and  appearance  from  ours,  being  a  small  pyrifontt 
brown  capsnle,  much  resembling  a  miniature  dried  pear ;  it  is  hol- 
low and  empty,  the  shell  being  of  a  gummy  elastic  consistence,  wholly 
difiering  from  the  Aleppo  gall. 

*  It  has  no  affinity  to  Cotton. 


1841.]  Report  on  Articles  oj  Trade  from  Kluyrassan.  719 

As  our  sample  is  no  doubt  a  bazar,  or  even  a  work- shop  sample,  we 
may  take  it  to  be  one  at  maturity,  at  least  in  the  best  state  for  use.' 

I  find  that  it  gives  a  nearly  colourless  infusion  and  a  tincture,  which 
does  not  become  deeper  than  of  a  Lisbon-wine  colour.  This  last  is  a 
very  valuable  property  in  using  it  as  a  chemical  re-agent,  in  which 
the  dark  colour  of  the  tincture  of  common  galls  sometimes  renders  it 
an  equivocal  test. 

I  find,  by  experiment,  that  its  delicacy  is  fully  equal  to  that  of 
the  best  Aleppo  galls ;  and  the  exceeding  small  portion  of  extractive 
matter  which  it  contains,  will  I  think  render  it  of  much  value  in 
fine  dyeing.  I  have  found  that  it  is  procurable  in  the  bazars  of 
Calcutta,  under  the  name  of  Pistach-ka-fooly*  (Pistachio  flowers,)  and 
that  it  is  brought  from  the  Red  Sea  and  Gulf  of  Persia  by  the  Arab 
ships,  no  doubt  for  the  use  of  fine  dyeing  operations.  This  name  would 
lead  us  to  suppose,  that  it  was  the  gall-nut  of  the  Pistachio  tree, 
(perhaps  of  the  wild  Pistachio  ?  Pistacia  terebinthus  ?)  Its  price  in 
our  bazar  is  too  high  to  allow  it  to  be  used  extensively,  but  this 
is  probably,  as  with  many  other  articles  of  small  consumption,  owing  to 
the  little  demand :  three  rupees  per  seer  was  the  retail  price.  Those 
which  I  obtained  were  Very  old,  and  were  worm-eaten.  I  am  looking 
out  for  some  new  ones,  when  I  can  ascertain  the  quantities  of  tannin 
and  gallic  acid,  should  we  learn  upon  reference  home,  that  as  I  suppose, 
they  would  be  valuable  in  the  arts. 

III.  Gum  from  various  trees,  principally  the  Almond, — This  gum 
seems  to  hold  a  middle  place  between  gum  arable  and  the  com- 
mon cherry-tree  gum ;  and  may  possibly  be  of  value  if  well  picked,  for 
the  market  value  of  gums  depends  very  much  on  this  process.  It 
softens  much  in  damp  weather,  but  dissolves  entirely  in  cold  water, 
haviDg  the  solution  slightly  turbid,  though  quite  colourless ;  which  is  a 
great  object  in  the  use  of  gums  in  dyeing.  It  should  by  all  means  be 
sent  home  for  trial. 

IV.  Nurma  Cotton, — I  had  occasion,  about  a  year  and  a  half  ago,  to 
assert  in  print,  that  ^'  the  indigenous  cottons  of  India  were  very  little 
known  to  us,"  and  here  is  an  example  of  the  truth  of  the  assertion. 
This  is  a  very  beautiful  silky  cotton,  of  which  I  should  think  very 

*  Or  Pistach-ka-fol,  Pistachio  fruit  ? 
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highly,  and  it  is  sent  to  us  from  Khorassan  as  a  novelty.  Now  I  find 
that  (voL  IV.  p.  218,)  in  the  Transactions  of  the  Agricultural  Society, 
is  a  letter  under  date  12th  April  1837,  from  J.  W.  Grant,  Esq.  refer- 
ring to  this  very  Nurma  Cotton,  as  having  been  grown  in  Malwafrem 
time  immemorial !  It  is  there  compared,  in  two  notes,  first  to  the  Sea 
Island,  and  then  to  the  Upland  Georgia.  The  fact  is,  that  it  has  the 
silky  fibre  of  the  Sea  Island,  and  the  woolly  adherence  to  the  seed 
of  the  Upland.  It  more  resembles  the  fine  Manilla  cotton,  which  is 
always  worth  a  shilling  a  pound,  than  any  other  I  can  compare  it  to.  The 
Manilla  cotton  has  like  it,  the  woolly  seed. 

Ours  are  perfectly  fresh,  and  Dr.  Spry  has  promised  me  to  send 
them  to  Captain  Bayles.  I  have  two  plants  growing  in  my  garden,  but 
I  suggest  that  it  may  be  of  much  importance  to  procure  a  quantity  of 
the  seed  frt>m  Malwa,  for  the  Cotton  Experiment-farm,  with  some  of 
the  soil  it  is  grown  upon,  and  some  of  these  of  the  best  spots  for  cotton 
about  the  Cotton  Experiment  stations.  By  comparative  analysis  of 
these,  we  shall  be  certain  that  if  it  does  not  succeed,  it  will  be  owing 
to  climate,  and  we  siiall  go  to  work  safely  as  £ar  as  soil  is  concerned. 
I  add  a  separate  memorandum,  that  no  time  be  lost  in  procuring  the 
seed  and  soil  for  the  approaching  season.  If  samples  of  the  soils  are 
sent  to  me,  I  shall  be  glad  to  give  any  assistance  I  can  in  the  matter. 

v.  Musagh,  Walnut-tree  bark. — The  use  of  this  at  home  in  dyeing, 
staining  of  wood,  paper,  &c.  are  so  well  known,  that  I  have  not  thought 
it  worth  while  to  experiment  upon  it 

H.  PlDDINGTOIf. 

Museum^  2A^th  August^  1841. 
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Note  on  the  Cervus  Elaphus  (9)  of  the  Sal  Forest  of  Nepdl.  Hodiey 
C.  Affinisj  nob.   By  B«  H.  Hodgson,  Esq. 

Many  years  ago,  I  announced  the  existence  of  the  trae  Stag  of 
Europe  in  the  saul  forest  of  Nepal,  upon  the  strength  of  a  skoll  and 
horos  in  my  possession,  of  which  I  afterwards  published  an  illustra- 
tive sketch  in  the  Journal,  giving  those  of  the  Sambur  or  Jarai,  and 
of  the  Baraiya  or  Elaphotdes,  for  comparison;  and  observing  that 
the  latter  species  and  WaUichii  seemed  to  form  two  distinct  links 
io  the  chain  of  connexion  between  what  H.  Smith  jegarded  as  typi- 
cal Stags  of  Europe  and  of  Asia,  (Elaphus  and  Hippelaphus.)  It  has 
lately  been  asserted,  however,  that  I  have  confoanded  the  common 
Stag  of  Europe,  of  which  there  is  alleged  to  be  no  analogue  in  India, 
with  C.  WaUichii  ;*  and,  again,f  that  C.  WaUichii  is  really  no  other 
than  that  analogue ;  there  being  no  grounds  for  supposing  the  existence 
of  a  third  species  liker  to  the  Red  Deer  of  Europe  than  either  Wallich's 
Stag  or  the  Baraiya,  which  last  is  pertinaciously  called  Du  VauceUiU 
despite  the  explanation  afforded  long  ago  in  the  Journal.  I  will 
not  enter  into  discussion  with  my  critics:  and  I  must  admit  that 
I  have  never  been  able  to  obtain,  or  to  see,  a  second  specimen  of 
Wallich's,  or  of  the  true  Stag.  Neither  do  I  profess  to  have  lately  ob- 
tained any  new  lights  as  to  the  leading  principle  upon  which,  following 
H.  Smitb,  I  distinguished  the  several  species  of  Cervus^  viz.  the 
nomber  and  position  of  the  antlers,:^  especially  the  inferior  ones.  I 
too,  therefore,  may  still  have  my  doubts,  though  they  are  not  precisely 
those  of  my  critics ;  for  I  feel  satisfied  that  there  is  a  Stag  in  India 
distinct  from  the  Sambur  or  Rusa,  from  Wallich's,  and  from  Du 
Vancers,  and  nearer  allied  to  the  Red  Deer  of  Europe  than  any  of 
them;  and  the  accompanying  sketch  and  dimensions  wiU,  I  think, 
satisfy  most  persons  that  such  is  the  fact : — 

*  Og^by,  apad  Boyle, 
t  Blyth,  apad  Proc.  Zool.  Soc,  1840,  p.  79. 
X  That  is,  the  basal  and  median,  for  the  upper  are  said  to  be  more  liable  to  mutabi- 
lity. The  true  Stag  has  three  of  them  (directed  forward)  on  each  beam,  two  of  which 
ire  basal,  and  the  tbirda  median,  or  royal.  Wallich's  has  two  basal  and  no  median : 
the  Baraiya  one  basal,  and  no  median,  but  a  crown  of  many  snags  at  the  summit,  like 
oar  Red  Deer,  but  like  no  other  Indian  Deer :  the  Sambur  and  Axis  have  one  basal,  no 
nedian,  and  one  subterminal  antler. 

4r 
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Dimevmons. 

Inches, 
ScuU, — Extreme  length,  along  the   curve,    to  upper  edge 

of  foramen  magnum, ...         ..,         ...     22\ 

Do.  do.  to  central  jut  of  transverse  crest,         ...         ...     19^ 

The  same,  by  rectilinear  measure,  like  all  the  measures 
that  follow,     ...         •••         ...         •».         ...         ...     17-^ 

Symp.  maxill.  to  anteal  base  of  the  horn,         ...         ...     14 

Symph.  maxill.  to  tips  of  nasals,  ...       Z^ 

Length  of  the  nasals,     ...         ...         ...         ...         ...      6^ 

Greatest  breadth  of  nasals,        2| 

Length  of  fro ntals,        ...         ...         ..  ...         ...      5^ 

Greatest  width  of  do.,  between  outer  edges  of  orbits, ...      7-^ 
Greatest  width  between  outer  edges  of  molar  teeth,    ...      4| 
Greatest  width  of  occiput,         ...         ...         ...         ...       5| 

Greatest  depth  of  do.  from  mesial  point  of  crest  to  infe- 
rior edge  of  condyle  of  foramen,       ...      4 

Length  of  the  intermaxillaries, ...         ...         ...         ...      5| 

Greatest  width  between  them,  ...  ..         ...         ...      3^ 

Greatest  height  of  scull  from  frontal  crest  to  inferior,  or 

coronal,  edge  of  first  molar  tooth,     ...      8 

Horns. — Greatest  length,  along  the  curve,  ...         ...     54 

Girth  above  the  burr, ...     lOj^ 

Girth  between  1st  and  2nd  basal  antlers,         ...         ...     10^ 

Greatest  divergency  between  outer  terminal  snags,      ...     47 
Interval  between  m^ier  terminal  snags,...         ...         ...     26^         ^ 

Length  of  the  basal  antler,        ..12 

Length  of  the  median  antler,     ...         ...         ...         ...      8 

Length  of  the  superior  (outer)  antler, 10 

Nearest  basal  interval  of  the  horns,      ...         ...         ...      4 

The  spoils  above  measured  belonged  to  an  animal  of  moderate  age, 
being  rather  young  than  old,  as  is  proved  by  the  distinctness  of  the 
cranial  sutures,  and  of  the  coronal  processes  of  the  teeth ;  and,  by 
comparison  with  the  sculls  of  several  mature  and  large  specimens  of  the 
Sambur  or  Jarai,  I  find  the  scull  of  the  above  to  exceed  them  in  size  in 
the  proportion  of  about  an  eighth,  whilst  the  horns  surpass  the  finest 
specimens  of  those  of  the  Sambur  by  two-fifths.      The  scull  is  further 


^ 
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distiogaished  from  that  of  the  Smnbar,  by  gteater  elevation  of  the 
frontalS)  between  the  bases  of  the  horns,  and  by  a  proportionally  greater 
dip  across  the  forehead  above  and  between  the  orbits ;  by  superior 
aalieocy  of  the  orbits,  and  by  their  more  advanced  position  in  relation 
to  the  entire  length  of  the  scull ;  by  broader  nasals,  less  arched  in  their 
length ;  by  wider  intermaxiUaries,  leaving  a  larger  nasal  cavity ;  and, 
lastly,  by  suborbital  pits  of  considerably  less  size.  Of  the  Baraiya, 
again,  the  scull  and  horns,  in  proportional  size,  fall  fully  as  much  (and 
more)  short  of  the  present  animal,  as  do  those  of  the  Sambur  or  conti- 
nental type  of  Rusa ;  and  if,  in  reference  to  such  details  as  those  just 
indicated,  although  there  is  more  resemblance  here  than  before  to  our 
snbject  in  the  frontal  or  cerebral  portion  of  the  cranium,  there  is 
even  less  in  the  facial  portion,  which  is  singularly  compressed  and 
attenuated.  The  horns  of  the  Baraiya,  by  their  pale  hue  and  smooth 
surface,  as  well  as  by  the  more  forward  direction  of  the  basal  antler, 
and  the  greater  reclination  of  the  beam,  more  nearly  approach  those 
of  our  animal  than  do  the  horns  of  the  Sambur.  But  still  they  differ  by 
a  vast  interval  in  point  of  size,*  as  well  as  in  the  technical  characters 
of  having  but  one  basal  snag,  no  median,  and  several  (four  to  five)  termi- 
nal ones.  All  three  sculls  are  distinguished  by  canine  teeth  ;  but  they 
Bave  no  other  similar  and  literal  resemblance*  Of  Cervus  WaUichiiy 
I  have  no  specimen  either  of  the  scull  or  of  the  horns ;  but  I  have  a 
clear  general  recollection  of  the  original  specimen  in  the  live  state ; 
And,  with  the  utmost  allowance  for  the  (supposed)  effects  of  decrepi- 
tude, I  cannot  perceive  any  means  of  thus  soundly  accounting  for  the 
deficient  royal  antler,  or  for  the  vast  inferiority  in  size,  nor,  therefore, 
of  identifying  Wallichii  with  our  present  subject. 

This  animal,  as  it  appears  to  me,  very  remarkably  resembles  the 
Stag  of  Europe  in  almost  all  the  characters  of  the  scull  and  of  the 
horns,  leaving  indeed,  as  distinctive  peculiarities,  only  superior  size  in 
the  horns,f  and  the  simple  Sambur-like  bifurcation  of  their  tips. 
Greater  age  might  possibly  have  given  to  our  animal  the  full  crown  of 

*  The  largest  horns  of  the  Baraiya  I  have  measured,  were  but  34  to  36  inches  long 
by  the  curve :  nor  are  the  largest  Sambur  horns  longer ;  whereas  the  horns  of  our 
Stag  measure  no  less  than  54  in. 

t  H.  Smith,  apud  Cuvier,  gives  the  dimensions  of  the  horns  of  a  European  Stag  that 
Were  considered  enormous;  yet  they  fall  short  of  the  size  of  those  of  our  animal. 
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snags  distinguishiDg  the  Red  .Deer  of  Earope ;  and,  if  so,  I  should  in^ 

cline  to  my  old  opinion^  and  regard  the  di£ference  between  the  two 

animals  as  merely  a  variety.  Bat,  on  the  other  hand,  the  noble  horns  of 

our  present  subject  seem  so  fully  developed,  and  his  age  so  far  from 

juvenile  immaturity,  that  we  may  reasonably  suppose  these  horns  to 

exhibit  the  normal  form ;  and,  in  that  case,  the  species  will  be  distinct 

from  C.  ElaplmSy  and  may  be  called  C,  Affinis^  from  its  extreme  affinity 

thereto.     The  pedicles  are  tolerably  elevate ;  the  burrs  rather  small ; 

the  two  basal  antlers  of  each  beam  of  equal  size,  nearly  straight,  and 

so  forward  in  direction  as  to  overshadow  the  face  to  the  end  of  the 

nasals :  these  basal  antlers  are  larger  than  the  royal,  and  even  than  the 

terminal  antler,  and  are  put  o£f  from  the  anterior  side  of  the  beam»  one 

above  the  other,  with  an  interval  of  about  inches  two  and  a  half,  the 

beam  continuing  as  thick  there  as  it  is  close  above  the  burr,  where  the 

lower  antler  divaricates.     Having  put  off  these  basal,  snags,  the  beam 

reclines  considerably,  and  in  the  style  of  Axis  thirteen  inches,  and  tb^ 

gives  off  the  median  snag  from  the  an  teal  aspect  as  before,  but  with  a 

more  upward  direction.      A  foot  higher  is  the  terminal  fork,  the 

prongs  of  which  radiate  laterally  and  equally  from  each  other,  so  that 

it  is  difficult  to  say  which  is  the  beam  and  which  the  antler ;  more 

especially  as  the  inner  prong  (so  to  speak)  of  this  fork  is  the  longer, 

though  slighter,  and  the  outer  one  the  thicker,  though  shorter.    We 

now  leave  our  ^^  true  Stag  of  the  saul  forest,"  or  Cervus  Affinisy  no6, 

to  the  discretion  of  the  European  Master  of  Museum  and  Library. 

Specific  character  (?)  C.  Ajffinis,  Stag  of  India,  very  closely  affined  to  the 

Red  Deer  of  Europe.   Horns  very  ample,  pale,  smooth,  rounded,  having 

two  basal  antlers  and  one  median  directed  forwards  from  each  beam,  but 

the  crown  simply  forked  as  in  jRtisa  and  Axis ;  standing  in  a  natural 

arrangement  between  Elaphus  and  WaUichiif  but  larger  than  either. 

B.  H.  Hodgson. 
Nepal,  June,  1841. 
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Nates  and  ObservaHons,  in  conHnuaUany  from  Dr.  Walkkb,  Madras 
Medical  Service,  on  a  tour  in  H.  H,  the  NtzanCs  Territories. 

On  the  evening  of  the  25th  of  April  I  left  Chinnore,  and  reached 
Khummamait  on  the  dd  of  last  month. 

Until  within  thirty  miles  of  Worungul,  the  sandstone  remained  the 
surface  rock,  bat,  at  this  point,  the  sienite  appeared,  with  its  charac- 
teristic tors  and  logging  stones,  and  continued  so  all  the  way  to 
Khunmum.  The  varioas  trees  mentioned  in  former  reports  were 
8een  in  abundance,  particularly  in  the  sandstone  country,  the  greater 
portion  of  which  is  covered  by  them,  forming,  in  many  parts,  a  dense 
forest.  The  granitic  country,  on  the  other  hand,  although  sufficiently 
well  wooded,  is,  throughout,  a  much  more  open  country,  the  tree  vege- 
tation being  neither  so  various,  nor  so  luxuriant,  as  that  of  the  former. 

The  Circar  of  Khummamait,  differs  in  scarcely  any  of  its  cultivated 
productions  from  that  of  Worungul;  The  dry  grains  and  legumes 
of  both  are  identical,  and  there  is  scarcely  a  variety  of  rice  cultivated 
in  the  one,  that  is  not  grown  in  the  other.  Of  the  garden  produce, 
Tormeric  alone,  (Curcuma  Longa^  would  appear  to  be  exclusively 
cultivated  at  Khummum. 

Mineral  productions. — Iron  ore,  of  the  kind  mentioned  in  the  first 
report,  occurs  in  the  neighbourhood  of  Khummum,  even  more  abun- 
dantly than  at  Hunnumkoondah.  In  preparing  the  iron,  the  great  fault 
observed  in  the  process,  is,  the  little  care  bestowed  in  pounding  the 
ore  ;  the  workmen,  instead  of  reducing  it  to  a  fine  powder,  as  is  done 
in  Sweden,  content  themselves  by  breaking  it  into  pieces  about  the 
size  of  a  hazel  nut.  Much  additional  labour,  and  an  unnecessary  ex- 
penditure of  fuel,  are  the  consequences  of  this  error. 

The  garnet  mines  of  Gopubrowpet,  described  by  Dr.  Voysey,  are 
ntuated  to  the  north-east  of  Khummum,  towards  the  Godavery,  distant 
about  seventy  miles.  According  to  his  description,  which  would  appear 
to  be  found  in  the  alluvium,  composed  of  the  debris  of  a  rock  of  gar- 
Qetic  granite ;  specimens  are  sent  of  the  garnets  ;  which  are  mined  and 
exported  in  their  rough  state  to  Hydrabad  on  the  Coast,  where  they 
are  cut. 

AninuU  productians»'-^A  considerable  quantity  of  deer  and  bufia- 
loe's  horns,  the  former  brought  from  the  jungles,  is  sent  from  Khum- 
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mum;  their  usual  price  there  being  about  a  pice  each;  the  wool 
produced  is  manufactured  into  cumbuts,  which  are  also  exported.  The 
demand  for  hides,  for  agricultural  purposes,  in  the  Circar  is  quite  equal 
to  the  supply. 

The  Mylcibris  Cichorei,  possessing  blistering  powers  superior  to 
those  of  the  Spanish  fly  imported  from  Europe,  is  abundant  through- 
out the  granitic  country,  from  the  middle  of  June  till  December,  and 
may  be  gathered  for  about  a  rupee  a  pound. 

Vegetable  productions. — The  Sanseviera  2^lanica^  the  Ishnia  Co- 
dantAr  of  the  Telingas,  and  the  bowstring  hemp  of  Roxburgh,  is  a  very 
abundant  production,  both  in  the  Worungul  and  the  Khummum  Cir- 
cars.  Its  useful  properties  are  unknown  to  the  natives,  who  turn  it  to 
no  account.  Dr.  Roxburgh  proposed  the  cultivation  of  this  plant  for 
the  hemp  which  it  affords,  and  the  strength  and  tenacity  of  its  fibres, 
rivalling,  which  if  not  excelling,  those  of  its  congener  and  closest  ally, 
the  Phormium  Tenaxy  (New  Zealand  flax,)  render  it  remarkable  that  his 
proposal  should  never  have  been,  as  far  as  I  am  aware,  adopted.  It  is 
probable,  however,  that  the  proneness  to  nip  and  rot,  when  exposed  to 
moisture,  is  common  to  the  fibres  of  all  monocotyledonous  plants;  should 
such  be  the  case,  we  must  prefer  seeking  for  hemp  plants  in  the  exo- 
genous class.  In  addition  to  the  medicinal  plants  mentioned  in  the 
former  report,  I  may  here  add  the  Cucumis  Colocgnthis,  the  true 
Oolocynth,  the  Asckpias  Asthmatica,  the  country  Ipecachuana,  the  Ipo- 
mea  Ccerulea^  the  seeds  of  which  have  been  proposed  by  Dr.  O'Shaugh- 
nessy  as  a  substitute  for  Jalap, — all  common  plants,  and  also  the  Casal' 
pinia  Bondtica,  Gentiana  VerticilUUaf  and  some  other  medicinal  plants 
less  known  and  appreciated, — as  several  species  of  Euphorbia  and 
AsclepiaSf  the  Asckynomene  grandiflorOy  Pavetta  Indica,  &c. 

ManufckctareSy  ^c. — Calico  printing  is  practised  at  Khummum ;  but 
it  would  appear  to  be  a  feeble  off-set  from  the  art  pursued  at  Mada- 
pollam  and  Masulipatam,  from  whence  the  printers  have  originally 
come.  The  printing  is  confined  to  two  colours,  black  and  red ;  the  for- 
mer obtained  from  a  mixture  of  gum,  myrobolan,  and  sulphate  of  iron ; 
the  latter  from  the  root  of  the  Morinda  Citrifolia,  The  printing  blocks, 
composed  of  teak-wood,  are  procured  from  Masulipatam,  and  there  is 
little  variety  or  beauty  in  the  patterns ;  the  cloths  printed  are  usually 
coarse  surrhees  and  handkerchiefs.      Hand- fans  from  the  leaf  of  the 
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Borassus  FUxbelliformis  are  manufactured  at  Khummum,  and  also  a 
coarse  kind  of  toys.  Two  of  the  exports  from  this  Circar  are  rather  re- 
markable ;  viz.  plates  from  the  leaves  of  the  Pallas  tree,  (Buiea  Fron- 
dosttfj  which  are  sent  to  the  Coast,  and  kingfisher's  feathers,  which 
are  purchased  by  Burmese  agents,  to  be  sent  to  Ava. 

Having  brought  to  a  conclusion  all  the  information  I  have  been 
able  to  collect^  regarding  the  productions  of  the  three  Circars  of 
Worungul  or  Hunnumkoonda,  Ohinnore  or  Ramghur,  and  Khummum, 
I  shall  now  proceed  to  give  some  general  observations  on  the  inhabi- 
tants, their  conditions  and  diseases,  communications,  he.  Although, 
strictly  speaking,  what  follows  is  applicable  to  that  part  of  Telingana 
which  is  included  in  a  triangle  having  a  point  on  the  Purmeetah  river,  a 
few  miles  north  of  Sevoucha,  for  its  apex,  and  a  line  drawn  from  Hydra- 
bad  to  Khummum  for  its  base,  yet  the  greater  number  of  the  remarks  will 
be  found  applicable  to  a  much  more  extensive  range  of  that  country. 

The  natural  division  of  this  country  is  into  the  sandstone  and  grani- 
tic. The  former  is  composed  of  a  belt,  of  various  extent,  on  each 
side  of  the  Godavery,  while  the  latter  is  the  great  formation  of  the 
country.  Considering  how  much  the  causes  that  modify  or  determine 
the  character  of  a  people  depend  on  the  geological  structure  of  the 
country  they  inhabit,  I  think  it  as  well  to  state  this  division  in  limine^ 
as  I  shall  have  frequent  occasion  to  refer  to  it.  I  regret  that  I  cannot  give 
a  very  accurate  account  of  the  breadth  or  extent  of  the  former,  but,  in 
the  plain  which  I  visited  to  the  south  of  the  Godavery,  its  depth  was 
from  twenty  to  fifty  miles  from  the  river,  although  in  many  parts  it  sends 
out  processes  covering  the  granite  to  a  much  greater  distance. 

Inhabitants. — The  great  majority  of  inhabitants,  perhaps  three-fourths 
of  the  whole,  is  composed  of  Telingana  peasantry.  This  class  is  readily 
known  by  their  spare  form,  dark  complexion,  and  a  certain  air  of  sub- 
jection impressed  by  their  occupation.  They  appear  a  contented  race, 
with  less  spirit  and  enterprize  than  the  Mahratta  cultivator,  but 
saperior  to  the  Bengalee  in  courage  and  activity,  as  is  proved  by  their 
reputation  in  the  ranks  of  the.  Madras  army.  The  indifierence  to 
better  their  condition,  and  to  rise  in  the  world,  common  to  agriculturists 
in  most  parts  of  the  world,  is  fully  possessed  by  the  ryots  of  Telingana. 

Brahmins. — If  we  are  to  judge  of  this  puzzling  caste  by  common 
tests,  there  is  much  reason,  from  the  striking  diversity  of  feature  and 
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complexion,  to  pronouoce  the  Telingana  Brahmins  a  mixed  race.  The 
poqjarees  wear  no  turbans,  and  daab  their  countenances  with  paint 
to  a  much  greater  extent  than  is  the  custom  to  the  westward.  Many 
Zemindars  are  Brahmins. 

Aylmas. — ^This  is  a  caste  peculiar  to  Telingana;  they  affect  for 
themselves  a  high  descent,  which  however  is  denied  by  the  other 
castes,  who  assert  that  the  bhaats  (bards)  sung  them  into  repute  from 
a  very  humble  origin ;  they  are  respected  and  feared  throughout  the 
country,  as  gallant  soldiers,  and  dangerous  enemies.  They  seclude  their 
women,  a  practice  in  all  probability  derived  from  the  Moosulmans, 
and  which  would  seem  to  give  countenance  to  their  being  but  newly 
sprung  up.  Several  of  the  Khummumait  and  Worgungul  Zemindars 
are  of  this  caste;  they  are  a  well-made,  rather  a  good-looking,  set 
of  men,  very  fond  of  the  chase  and  of  all  active  exercises. 

Mahomedans. — With  the  exception  of  troops.  Government  employ^ 
and  a  few  tradesmen,  there  is  scarcely  a  Moosulman  in  the  Telingana 
country.     I,  of  course,  leave  the  city  of  Hydrabad  out  of  the  question. 

Bedurs, — This  race,  or  rather  tribe,  is  found  chiefly  in  the  Chinnors 
Circar,  where  they  take  the  place  of  the  Bhurs,  and  act  as  a  sort  of 
Gibeonites  to  the  Brahmins  and  higher  castes.  Their  chief,  it  is  well 
known,  resides  at  Shorapoor ;  they  are  an  industrious,  contented  class,  of 
a  darker  hue,  perhaps,  than  the  Telingana  Coombees,  but  with  scarcely 
any  other  distinguishing  mark. 

Goands, — It  has  been  customary  to  consider  this  people  as  the 
aborigines  of  India :  I(  by  this,  it  is  meant  that,  as  far  as  records  gOf 
they  have  been  what  they  now  are,  there  is  little  to  be.  objected  to  the 
term,  although  one  that  is  less  decisive  ought^  in  our  ignorance^  to  be 
applied ;  but,  if  it  is  assumed  from  any  fancied  absolute  difference  in 
their  physical  appearance  from  the  inhabitants  of  the  plain  or  cultivated 
districts,  it  is  positively  to  be  rejected,  as  leading  to  error.  It  is  said 
that  they  are  a  dwarfed,  stunted  race;  but  an  under- fed,  oppressed  people 
with  limited  resourcesi  will  become  so  in  the  course  of  a  few  genera- 
tions. Their  not  professing  Hindooism  is  surely,  with  the  history  of 
religion  before  us,  no  argument  that  they  must  be  necessarily  distinct 
and  separate ;  nor  is  their  peculiar  language  (if  peculiar  it  be)  a  better 
proof.  None  of  the  marked  distinctions  of  form,  feature^  shape 
of  head,  character  of  hair,  by  which  different  races  are  characterixedi 
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are  observed  to  exist  between  the  Goands  and  the  Telingee  cultiva- 
tors. . 

The  Goands  are  to  be  foand  wherever  there  are  hills  and  fastnesses, 
bat  they  aboand  most  in  the  north  and  east  of  the  Khummum  and 
Ramghur  Circars ;  although  a  wild  uncultivated  race  that  have  scarcely 
advanced  a  step  towards  civilization,  as  is  shewn  by  their  non-associ- 
ation in  villages.  The  Telinga  Goands  are  not,  like  the  wild  tribes 
towards  the  north,  addicted  to  cannibalism  ;  good  faith  and  treatment 
render  them  tractable  and  submissive,  and  would  doubtless  turn  their 
labotir  to  profit,  did  circumstances  demand  it.  Dhurs,  the  Telinga  Dhur^ 
is  a  despised  impure  creature.  Foreign  war  and  domestic  dissension, 
which,  by  conferring  intelligence,  have  given  some  importance  to  this 
class  in  other  parts  of  India,  having  been  wanting  in  Telingana  for 
centuries,  the  race  has  remained  in  its  present  state  of  degpradation  and 
moral  slavery. 

Dwellings, — A  Telingana  village  presents  a  striking  contrast  to  a 
Mahratta  one ;  instead  of  the  close  flat-roofed  habitations  of  the  latter, 
huddled  together,  so  as  to  take  up  the  smallest  possible  space,  the 
greater  number  of  the  houses  of  the  former  are  separate,  or,  what  is 
called,  self-contained.  The  Gurrie  in  the  Mahratta  country  which  in- 
cludes, generally  speaking,  all  the  houses  of  the  village,  is  in  Telingana 
a  detached  fortification  of  some  fifty  yards  square,  composed  of. 
DDasonry  and  mud,  seldom  having  within  its  enceinte  any  houses 
save  that  of  the  zemiudar  or  village  chief.  In  the  granitic  country, 
the  houses  are  usually  of  adhesive  earth,  of  a  square  or  rectangular 
form,  smeared  often  with  red  earth,  and  tricked  out  with  bands 
of  chunam,  (the  sign  of  comparative  comfort  and  cleanliness  within,) 
with  pyramidal  roofs  of  palmyra  leaves  or  grass.  On  some  occasions 
the  houses  are  more  substantially  built,  and  are  tiled  ;  on  others,  they 
are  mere  sheds  of  palmyra  leaves,  marking  the  richer  and  poorer  classes 
as  occupants.  The  Dherwarra,  always  detached,  and  always  filthy,  is 
composed  of  habitations  of  the  latter  class. 

In  the  sandstone  country,  the  construction  of  the  houses  is  dif- 
ferent. From  the  inferior  tenacity  of  the  soil  it  is  mostly  rejected 
in  building,  or,  when  employed,  is  mined  from  the  localities  where  it  is 
ferruginous,  and  more  adhesive.  Bamboo  and  wattle  are  there  the 
principal  substitute  for  clay  in  the  houses,  and  the  strong-holds  s^e  con- 
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structed  of  hewn  stone  ;  the  labour  required  in  rendering  the  last  ten- 
able, diminishes  in  no  ordinary  degree  their  number,  although  it  may 
render  the  few  that  are  constructed  more  formidable  as  places  of 
defence. 

Food, — The  Brahmins  of  Telingana  affect  to  eat  nothing  that  ever 
was  possessed  of  life,  but  report  attributes  to  them  any  thing  but  a  strict 
fulfilment  of  their  profession.     Their  usual  diet  consists  of  rice  highly 
seasoned,  vegetable  curries,  cakes  flavoured  with  garlic  and  asafcetida 
fried  in  ghee,  wheaten  bread,  &c. ;  with  the  assistance  of  the  ghee,  floor, 
and  condiments,  they  take  good  care  to  avoid  the  evil  consequences 
said  to  arise  from  an  unazotized  diet.    The  food  of  the  Zemindars  of  the 
Coombee  caste,  resembles  that  of  the  Brahmins,  with  the  addition  of 
mutton,  fowl,  game,  &c.     The  poverty  of  the  cultivators  restricts  their 
diet  to  dry  grains ;  leguminosae  being  within  the  reach  of  few,  and 
that  only  in  particular  districts.     This  arises  not  from  the  higher  price 
of  equal  quantities  of  rice  and  dry  grains,  but  from  the  little  nourish- 
ment yielded  by  the  latter,  rendering  it  a  more  expensive  article 
of  diet.     It  is  only  on  occasions  of  festivals  or'  merry-makings  that 
they  eat  flesh,  and  (duhee»  curdled  milk)  is  also  a  very  common  article  of 
diet  among  the  poorer  classes.  The  Goands  and  outoastes,  as  elsewhere, 
are  wholly  without  scruples  as  to  their  diet,  rejecting  nothing,  whether 
animal  or  vegetable,  that  can  be  digested  by  the  stomach,  and  which  is 
not  actually  poisonous* 

Drinking  the  fermented  sap  of  the  palmyra  tree,  often  to  intoxica- 
tion, is  the  invariable  daily  custom  of  the  Telingana  peasants.  To' 
wards  Chinnore  and  Mahdapore,  the  palmyra  tree  is  not  so  common, 
but  is  then  much  more  detrimental.  Matwa  spirit,  distilled  from  the 
flowers  of  the  JBcusia  Laitfolia^  a  common  jungle  tree,  is  had  very 
cheap,  and  in  consequence  is  much  used.  Brahmins  are  charged 
with  partaking  of  both  these  forbidden  beverages  in  secret,  and  perhaps 
with  truth,  for  it  would  require  a  more  heroic  virtue  than  they  are  eop" 
posed  to  be  possessed  of,  to  keep  them  from  an  indulgence  so  readily 
procured,  and  the  effects  of  which,  a  very  ordinary  degree  of  caution 
can  conceal.  Tobacco  is  used  by  all  classes,  being  smoked  and  snuffed. 
Little  hhang^  or  any  of  its  preparations,  and  less  opium,  are  consumed 
by  the  Telingas ;  but  the  Goands  indulge,  as  far  as  their  meana  wiU 
permit,  in  the  latter,  to  which  they  are  much  addicted. 
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D1SXIA8E8. 

Fever. — ^Fevers,  of  the  intennitfent  and  remittent  types,  are  met  with 
throQghoiit  the  whole  country,  particalarly  at  the  close  of  the  monsoons, 
aod  for  six  weeks  afterwards;  they  are  not  very  formidable  diseases  in 
the  open  granitic  country,  but  in  the  neighbourhood  of  thick  jungles, 
their  severity  is  much  augmented ;  in  the  sandstone  district  there  is  a 
good  deal  of  fever  in  the  course  of  the  monsoon,  from  the  great  facility 
with  which  the  soil  parts  with  moisture  by  evaporation,  thereby 
generating  malaria ;  and  here  it  may  be  remarked,  that  the  superior 
drying  quality  of  the  sandstone  soil  over  the  granitic,  is  by  no  means  a 
circamstance  favourable  to  the  salubrity  of  the  former.  A  few  days  of  an 
October^s  sun  effects  its  desiccation,  and  sends  up  an  evaporation  loaded 
with  impurity,  at  a  time  when  the  malarian  influence  is  at  its  height, 
aod  when  the  human  frame,  weakened  by  the  return  of  heat,  is  little 
adapted  to  resist  its  action.  The  fevers  are  then  of  a  severe^  and  often 
a  £ital  character,  to  which  the  spirit-drinking  of  the  mass  of  the  inhabi- 
tants contributes  in  no  small  degree. 

Spleen, — This  disease  exists  on  the  banks  of  the  Godavery,  after  its 
onion  with  the  Pumeetah  river,  and  all  along  the  banks  of  the  latter. 
At  Sevoncha  it  is  particularly  severe ;  being  attributed  by  the  natives  to 
drinking  the  impure  water  of  the  rivers,  for  the  great  depth  before 
water  is  reached  in  digging,  almost  amounts  to  a  preventive  to  their 
employing  any  other. 

Cholera, — Compared  with  other  parts  of  India,  cholera  cannot  be 
said  to  be  a  very  prevalent  disease  in  Telingana.  For  the  last  eight 
years  it  has  not  appeared  epidemically,  and,  on  that  occasion,  it  followed 
as  a  consequence  of  a  severe  dearth.  It  is  held  in  great  dread  by  the  in- 
habitants. Leprosy  and  Elephantiasis,  in  all  their  horrid  and  disgusting 
shapes,  are  frequently  met  with. 

Bye  complaints, — Diseases  affecting  the  globe  of  the  eye,  particularly 
olcers  of  the  cornea,  albugo,  and  other  consequences  of  ophthalmia 
and  cataract,  are  common,  especially  in  the  sandstone  districts.  From 
what  came  under  my  observation,  I  should  say,  that  affections  of  the 
eye  appendages  are  rare. 

Ihacuneulus.-^This  singular  and  troublesome  disease  is  met  with,  in 
a  greater  or  less  degree,  all  over  the  country.  At  Chinnore  it  is  less  pre- 
valent than  at  Worungul,  and  at  Worungul  less  than  at  Khummum,  which 
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would  appear  to  be  its  head-quarters.  The  natives  universally  ascribe  it 
to  the  use  of  well-water,  whether  in  drinking  or  bathing;  although 
their  explanation  of  how  this  happens  is  not  probably  correct,  from 
many  observations  I  have  made,  both  here  and  in  the  Bombay  presi- 
dency, I  think  their  opinion  is  so  far  well-founded,  that  when  the 
supply  of  water  is  dependent  on  wells  sunk  in  a  decaying  rock,  whether 
of  granitic  or  trap,  in  other  words  in  Mohrum^  Dracunculus  is  almost 
certain  to  exist.  There  is  seldom  a  body  of  men  who  are  so  similarly 
situated  with  respect  to  diet,  exercise,  clothing,  &c.  as  European 
soldiers,  yet  I  have  known  one-third  of  a  European  Regiment,  which 
was  indebted  solely  to  wells  for  its  drinking  water,  laid  up  with  Guinea 
worm,  at  the  same  station  with  another  which  used  aqueduct  water,  in 
which  there  was  not  above  six  or  eight  cases.  The  situation,  too,  of  the 
Telinga  cultivators,  in  the  Circars  of  Khummum  and  Worungul,  is  re- 
markably alike  ;  yet  for  one  case  of  Dracunculus  at  Worungul,  there  are 
four  at  Khummum,  the  former  deriving  their  chief  supply  of  water 
from  tanks,  while  the  latter  depend  solely  on  their  wells,  which  are  sunk 
in  a  loose  rock.  The  natives  allege,  that  this  disease  is  acquired  by 
the  germ  entering  the  body  while  bathing  at  the  wells,  and  that  the 
greater  latitude  afforded  by  tanks  for  washing,  diminishes  the  chances 
of  the  worm  getting  access  to  the  body ;  but  the  rare  ablution  of  the 
European  soldiery,  who  are  fully  as  liable  as  the  natives  to  this  disease, 
disproves  their  manner  of  accounting  for  the  complaint. 

The  native  hakeems  are,  for  the  most  part,  Brahmins ;  their  great  stand- 
by in  fever  is  starvation,  and  were  this  means  of  cure  used  with  moder- 
ation, it  might  be  productive  of  good  ;  but  it  is  pushed  sometimes  tp 
such  an  extremity  as  to  cause  death  from  sheer  inanition.  Opi- 
um is  given  in  Cholera,  but  from  the  great  nicety  required  in  admi- 
nistering the  drug  in  this  disease,  I  should  fancy  they  did  as  much 
harm  as  good  with  it.  They  have  a  proverb  for  the  treatment  of  Guinea 
worm,  "  Ek  naroo  huzar  davas,*'  for  one  worm  there  are  a  hundred  re- 
medies ;  which  pretty  clearly  shews  that  the  much- vaunted  native  prac- 
tice in  this  disease  is  not  so  successful  as  some  have  represented. 

The  Surgery  is  in  the  hands  of  the  hujjams^  whose  universal  cure 
would  seem  to  be  the  actual  cautery.  I  have  heard  of  the  operation 
of  cataract  being  performed,  but  have  not  had  an  opportunity  of 
seeing  either  the  operator  or  his  tools.     The  hakeems  have  their  books 
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of  medicine,    with  the  characters   written,   or  rather  scratched,    on 
pahnyra  leaves. 

With  regard  to  the  most  eligible  spot  for  cantoning  troops,  there  are 
several  in  the  granitic  country  that  would  answer  the  purpose,  being 
salabrious  and  well  situated  for  supplies,&c.  The  following  circumstances, 
when  grouped  together,  point  out  a  locality  well  adapted  for  this  purpose. 
A  red,  gritty  soil ;  the  neighbourhood  of  a  clear  tank  ;  and  the  country 
around  open  and  unbroken.  The  vicinity  of  a  black  granitic  hill,  adding 
as  it  does  much  to  the  heat  of  a  station,  should  be  avoided :  above  all,  let 
tlie  troops  be  independent  of  wells  for  a  supply  of  water,  for  besides  its 
almost  constant  bitterness,  it  will  bring  on  Guinea  worm,  than  which 
DO  disease  can  more  effectually  cripple  or  render  them  inefficient.  More 
difficulty  would  be  experienced  in  fixing  a  locality  for  this  purpose  in 
the  sandstone  country.  There  is  no  point,  after  the  junction  of  the  Goda- 
very  and  Purneetah,  that  can  be  regarded  as  salubrious  during  the  latter 
part  of  the  monsoon,  and  for  weeks  after.  Madhapore,  a  village  ten 
miles  below  the  Sungum,  where  a  detachment  of  the  Nizam's  troops  was 
at  one  period  cantoned,  was  found  to  be  very  unhealthy  at  certain  times  ; 
nor  can  this  excite  our  surprize,  situated  as  it  is  between  a  dense 
jungle,  and  the  slough  and  ooze  of  a  muddy  river.  Chinnore,  ten  miles 
above  the  Sungum,  would  seem  to  promise  better,  the  jungle  there 
not  being  so  dense,  the  river  clearer,  of  much  smaller  compass,  and  at  a 
greater  distance;  while  the  ground  also  rises  somewhat  towards  the  town. 

The  Brahmin  village  of  Muntini,  still  higher  up  the  Crodavery,  would 
seem  preferable  to  Chinnore  in  point  of  salubrity ;  but  other  considera- 
tions would,  in  all  probability,  fix  on  the  latter  as  the  more  eligible  posi- 
tion of  the  two,  for  troojps  to  be  stationed. 

Communications. — The  road  from  Masulipatam  to  Hyderabad  skirts 
the  Circar  of  Khummum  to  the  south.  It  is  a  good  road,  although 
liable,  as  every  other  in  the  Peninsula  is,  to  be  cut  up  by  flood  during 
the  monsoon.  The  red  soil  is  well  fitted  for  road-making,  becoming 
bound  and  hard  when  stamped  or  trod  upon.  The  black  soil  is,  as 
elsewhere,  less  so,  but  its  extent  in  many  parts  of  Telingana  is  such, 
that  it  might  in  a  great  measure,  be  avoided,  in  the  construction 
of  roads.  With  the  exception  of  the  one  above-mentioned,  there 
is  no  other  communication  of  the  kind  in  Telingana,  for  it  would  be  a 
misnomer  to  apply  the   term   to   the   rude,  unmade   paths   of   the 
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country.  In  the  Chinnore  Circar,  carts  are  a  very  ordinary  mode  of 
conveyance,  and,  as  timber  is  abundant,  and  iron  procured  at  compa- 
ratively a  small  cost,  they  are  more  substantial  and  better  built  than 
in  many  other  parts  of  India.  In  the  other  two  Circars,  carriage  bol* 
locks  are  almost  wholly  employed,  to  the  exclusion  of  carts. 

With  the  exceptions  of  the  Godavery,  and  the  stream  sent  from  the 
Pakhall  Lake  to  the  Kistna,  there  is  no  permanent  running  water  in 
those  parts.  The  latter,  although  deep,  has  scarcely  width  enough  to 
be  turned  to  account  as  an  avenue  of  commerce ;  but  the  Godavery  is, 
with  some  impediments  which  would  seem  removable  by  art,  a  naviga* 
ble  river  from  June  till  February.  I  have  conversed  with  more  than 
one  individual,  who  has  sailed-down  the  river  from  Chinnore  to  Bhudra- 
chellum  in  three  days,  from  which  to  the  sea,  at  Coringa,  no  great  ob^ 
stacle  offers  itself.  Captain  Fenwick,  late  of  the  Nizam's  service,  from 
whom  I  have  derived  the  greater  part  of  the  information  respecting  the 
Godavery  that  I  have  now  the  honour  of  communicating,  and  who  had 
ample  opportunities  of  making  correct  and  extensive  observations,  hav- 
ing frequently  sailed  down  the  stream,  says,  "  From  Coringa  to  Bhudra-^ 
chellum  the  navigation  is  perfectly  free,  except  that  there  is  a  whirlpool, 
or  papee  condul,  not  far  above  Palaverum,  at  the  opening  of  the  narrow 
and  tortuous  straits  of  the  same  name,  which  wind  through  a  range  of 
high  hills  for  more  than  twelve  or  fifteen  miles,  commencing  firom  the 
Nizam's  boundary.  The  river  here  is  generally  not  more  than  300 
yards  wide.  In  some  places,  I  think  even  less.  The  mountains  rise 
almost  perpendicularly  from  the  water's  edge,  and  the  depth  is  many 
fathoms." 

From  Bhudrachellum  to  Eliapoka,  the  river  is  impeded  by  rod^s  when 
it  is  low ;  but  when  half  full  or  more,  there  is  difficulty  in  the  navi- 
gation. The  same  description  applies  to  the  rocks  marked  at  Chen- 
tral,  Doonurgoovum,  and  Albaka ;  from  the  last  point  the  river,  al- 
though quite  free,  is  somewhat  shallow,  early  after  the  rains.  The  next 
obstacle  is  the  two  whirlpools  at  Mooknoor,  which,  when  the  river  is 
full,  present  a  considerable  obstacle,  but  not  so  when  it  is  moderately 
full,  at  which  time  the  boatmen,  who  are  very  expert,  manage  to  steer 
between  them  without  danger.  The  passage  between  Nulumpully  and 
Mooknoor  is  only  tedious  after  the  rains,  as  during  the  freshes  the  rocks 
may  be  sailed  over.     The  last  obstacle  in  the  Godavery  is  just  at  the 
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joDCtion  of  the  Indarootee.  The  chaDnel  through  the  rocks,  which  are 
there  high,  is  very  narrow,  and  pointed  ones  in  it  render  the  passage 
somewhat  dangerous.  ^'  Some  of  these/'  adds  Captain  Fenwick,  "  I  had 
removed  ;  the  nature  of  the  rock  being  soft  slate." 

From  the  junction  of  the  Indarookee  to  the  Pumeetah,  not  a  pebble 
is  met  with,  and  the  Pumeetah  itself,  which  contains  at  least  double  the 
water  of  the  Godavery  at  Chinnore,  is  without  impediment  of  any  kind 
up  to  Coorta.  The  rocks  there  and  at  Dharoor  are  only  formidable 
when  the  river  is  low ;  above  thesCf  there  is  no  obstacle  as  far  as 
Chunchmundel  above  Woone,  where  the  rocks  are  formidable,  if  not 
insurmountable  obstructions. 

The  map  of  the  Godavery  and  Pumeetah  accompanying  this  letter, 
is  copied  partly  from  maps  procured  from  the  Residency,  and  partly 
from  plans  sent  by  Captain  Fenwick,  drawn  up  horn  his  own  experi- 
ence. 

The  boats  of  the  Godavery  are  miserable  canoes,  hollowed  out  of 
the  trunk  of  a  single  teak-tree.  Two  are  often  joined  together  by 
means  of  a  raft  of  bamboos,  particularly  fbr  the  purpose  of  ferrying ; 
they  are  without  sails  or  fixed  rudders. 

I  cannot  conclude  these  letters  without  bearing  testimony  to  the 
comfort  and  happiness  which  the  natives  of  these  districts  appear  to 
enjoy.  The  short  period  I  spent  in  the  country  could  not  afford  me 
many  opportunities  of  inquiring  minutely  into  the  circumstances,  or  of 
making  very  extensive  observations;  but  there  are  signs  of  general 
prosperity,  particularly  in  the  Circars  of  Worungul  and  Khummum,  that 
he  who  runs  may  read ;  of  these  I  may  mention  the  frequent  occurrence 
of  silver  ornaments  among  the  wives  and  children  of  the  Coombees, 
and  the  rare  circumstance  of  a  ruined  tank  ;  nor  can  I  omit  to  mention 
the  kindness  of  Mr.  Wighton,  who  afforded  me  every  facility  and 
assistance  in  his  power,  in  fulfilling  the  purpose  for  which  I  had  been 
sent  to  the  districts. 
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A  general  Review  of  the  Species  of  true  Sttig^  or  JElaphoid  form  of 
CenmSt  comprising  those  more  immediately  related  to  the  Red  Deer 
of  Europe.  By  Edward  Blyth,  Curator  of  the  Museum  of  the 
Bengal  Asiatic  Society, 

Of  the  various  minor  groups  distinguishable  in  the  great  genus  of 
the  Deer  {Cervus,  Lin.),  a  very  obvious  one  is  exemplified  by  the  Eu- 
ropean Stag  (C  Elaphus,  Lin.),  or  Red  Deer  of  Britain,  to  which  the 
Greek  word  EXa^o  has  hitherto  been  specifically  attached ;  and  it  is 
accordingly  known  as  the  JElaphine  group  of  Colonel  Hamilton  Smith, 
or  that  of  the  Stags,  properly  so  called.  It  consists  of  several  large, 
powerful,  aod  comparatively  long-bodied  species,  with  cylindrical 
antlers*  bearing  many  tines  or  branches,  and  a  short  tail  surrounded 
by  a  pale  disk.  T\[e  males  of  them,  and  occasionally,  I  believe,  the 
females  also,  are  furnished  with  upper  canine  teeth.  Their  coat  is 
more  or  less  harsh,  tubular,  and  spongy,  and  conceals  in  winter  much 
delicately  fine  wool ;  being  in  the  young  speckled,  or  menilledf  with 
white,  as  in  most,  but  not  all,  other  Cervi ;  which  spotting  disappears 
with  the  first  shedding  of  the  hair,  except,  in  some,  a  row  along  each 
side  of  the  spine,  which  however  are  considerably  obscured,  though 
there  is  again  a  tendency  in  some  species  to  resume  the  spots  in  sum- 
mer livery,  which  is  always  more  or  less  rufous  (as  in  most  other 
Deer),  that  of  winter  being  generally  darker,  especially  on  the  neck, 
limbs,  and  under- parts,  and  the  female  being  mostly  paler  than  the 
male.  The  most  peculiar  character,  however,  of  this  group,  though  it 
nevertheless  does  not  occur  in  all  the  species  which  strictly  pertain  to 
it,  consists  in  the  normal  presence  of  a  second  basal  tine  to  the  antlers 
{vide  plate, — fig.  3,  &,)  which  occurs  normally  in  no  other  species  of  the 
family :  these  two  basal  tines  are  denominated,  in  books  on  *^  veneris'' 
the  "  brow  antler"  (o),  and  the  "  bez-antler"  {h)  ;  for  the  word  *'  an- 
tler" referred  to  the  principal  tines,  or  branches,  and  not  to  the  entire 

*  In  conformity  with  the  practice  of  some  recent  naturalistB,  I  apply  this  term  to 
the  deciduous  horns  of  the  Deer  family,  as  distinguished  from  those  of  other  homed 
ruminants,  which  are  borne  permanently,  and  have  their  bony  core  invested  by  a 
cuticular  or  corneous  sheath,  likewise  persistent,  after  having  been  (at  least  the 
softer  external  layer)  once  shed  in  the  young  animal,  and  which  partly  coiresponds 
to  the  velvety  or  hairy  skin,  of  a  growing  Stag's  antler,  that  withers  and  shreds  off 
when  the  vessels  it  encloses  are  obstructed  by  the  final  deposition  of  bone,  forming 
the  burr,  or  basal  ring. 
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production,  which  may  be  more  conveniently  distingaished  by  that  ap- 
pellation. A  third  tine  (c)  is  given  off  midway  up  the  beam,  which  was 
termed  the  *^  royal''  antler ;  and  the  ramifying  summit  of  the  beam  (d), 
was  styled  the  "  crown,"  or  "  surroyal."  I  shall  simply  designate  them  as 
ihe^rst  and  second  basal  tines  (a,  &),  the  midial  (o),  and  the  crown; 
and  may  remark,  that  in  the  European  and  some  other  species,  the  last 
assumes  a  more  characteristic  form  than  in  the  generality  of  Wapiti 
Stages  antlers,  (the  species  represented,)  being  generally  trifid  (as 
in  fig.  3,  €^)  ■  with  a  disposition  to  subdivide  further,  more  particularly 
shewn  by  the  innermost  and  hindward  of  the  three  coronal  prongs  that 
issue  from  a  common  centre,  and  which  is  always  longest,  imparting  a 
lyrate  curvature  to  the  entire  pair  of  antlers  when  viewed  in  front. 

These  noble  and  picturesque  animals  are  gregarious^  and  frequent 
extensive  moorlands,  interspersed  with  bog  and  forest,  more  particu- 
larly on  the  lower  ranges  of  mountains,  where  indeed  such  tracts 
usually  occur.  In  general,  or  with  some  modifications,  the  habits  of 
the  British  Red  Deer  may  be  presumed  to  illustrate  those  of  all 
the  other  species ;  the  gigantic  Wapiti,  perhaps,  differing  most  in 
its  monogamous  inclination,  which,  it  may  be,  the  nearly  allied  Jer- 
rael  Stag  (C  Wallichit)^  of  middle  Asia,  likewise  evinces.  The 
geographical  range  of  the  group  extends  to  both  continents,  but 
is  confined  to  the  northern  hemisphere ;  and,  with  the  sole  reported 
exception  of  the  Jerrael,  upon  the  mountainous  interior  of  the  Burmese 
territory,  to  the  northern  temperate  zone ;  with  one  established  excep- 
tion, however,  they  belong  to  the  eastern  continent. 

The  American  species,  denominated  the  Wapiti  (C»  CanadensiSy 
Gmelin,  C.  Strongt/loceros,  Schreber),  or  "  Elk*'  of  the  Anglo-Ame- 
ricans, by  whom  the  true  Elk  (or  Alces  of  Caesar)  is  termed  Moose,*  is 

*  The  frequent  mal-appropriation  of  yemacular  oames,  such  as  is  here  noticed, 
and  which  is  a  great  deal  too  much  encouraged  by  writers  on  Zoology,  leads  to  continu- 
al misunderstanding  and  mistakes,  of  which  an  instance  is  now  hefore  me,  in  the  des- 
cription of  the  true  Elk,  published  in  the  Naturalist's  Library,  where  an  anecdote 
related  by  Major  Long  and  Mr.  Say,  referring  to  the  Wapiti  under  its  false  name  of 
Blk,  is  assigned  to  the  species  properly  so  called.  In  South  America,  the  same  appel- 
lation. Elk,  is  bestowed  on  the  Cervus  Paludosus;  in  India,  on  the  Sambur,  C.  Hipper 
laphus;  in  the  Malayan  territories,  on  the  C  Equinus;  and  finally,  in  South  Africa, 
the  Caffrarian  Impoof  (a  sheath-homed  ruminant)  is  designated  Elk,  Bland,  or 
^lond4>ok,  **  Bland?*  is  the  Swedish  term  for  the  true  Elk,  and  signifies  miserable  ;  in 
allusion,  no  doubt,  to  the  extremely  plaintive  and  dolorous  cry  emitted  by  this 
animal,  rather  than  to  its  being  subject,  as  alleged,  to  frequent  fits  of  epilepsy, 
which  has  been  suggested  to  have  induced  the  application  of  such  a  name. 

5  A 
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a  great  imposing  animal,  the  largest  (so  fiur  as  known)  of  the  whole 
group ;  and  it  would  appear  to  exemfdify  a  subordinate  section  of  the 
Stags,  characterized  generally  by  large  stature,  a  heavier  and  less 
compact  build,  shorter  tail,  and  enlarged  white  disk  surrounding  it ; 
the  head  borne  low  and  horizontally,  with  the  neck  much  bowed,  as  in  a 
Camel ;  and  the  crown  of  the  antlers  assuming  generally  a  different  fonn 
from  that  of  the  others,  tery  seldom  triforcating  (so  far  at  least  as  my  ex- 

■ 

perience  has  gone),  but  the  continuation  of  the  beam  usually  turning 
abruptly  backward  and  downward,  and  throwing  up  a  series  of  succes- 
sively diminishing  tines,  all  nearly  in  a  line  with  each  other  (vide  Plate, 
fig.  4).  Of  a  very  considerable  number  of  full  grown  Wapiti  antlers, 
I  have  seen  but  one  pair  whereof  the  crown  decidedly  trifurcated  (as  in 
fig.  3) ;  and  have  remarked  that  many  had  the  second  basal  tine  longer 
than  the  first,  which  however  is  abnormal,  and  also  that  the  greater 
number  had  a  snag  (fig.  3,  «,)  near  the  origin  of  the  two  basal  tines, 
which  is  of  rare  occurrence  in  the  European  and  what  other  species 
I  have  had  opportunities  of  examining. 

The  Wapiti  stands  four  feet  and  three  quarters  to  five  feet  and 
upwards  high  at  the  shoulders,  with  towering  antlers,  sometimes  above 
five  feet  in  length,  though  they  rarely  much  exceed  four  feet ;  they 
are  often  a  foot  round  at  base  above  the  burr,  and  eight  inches  in  the 
beam ;  the  pair  diverging  more  or  less,  but  sweeping  round  till  they 
converge  towards  the  extremities,  as  in  the  genus  generally.  An 
unusually  large  male,  killed  by  the  hunters  attached  to  the  expedition 
of  Messrs.  Lewis  and  Clark,  was  found  '*  on  placing  it  in  its  natural 
erect  position,  to  measure  five  feet  and  a  quarter  from  point  of  hoof  to 
shoulder  ;*'  but  the  curve  of  the  body  is  probably  here  included,  which 
would  add  some  inches  to  the  alleged  height  of  so  large  a  creature.  It 
is  certain  that  they  do  not  generally  attain  to  so  much  as  five  feet 
high,  and  the  female  to  more  than  four  feet  and  a  half.  The  head' of  the 
male  measures  fifteen  inches  from  muzzle  to  base  of  antler ;  the  ears 
nine  inches ;  tail  four  inches,  or,  with  hair,  five ;  and  from  nose  to  base 
of  tail,  in  a  specimen  four  feet  and  three  quarters  high,  eight  feet 
ten  inches.  This  large  species  (of  which  magnificent  specimens  are 
now  living  in  England,  in  the  Zoological  Gardens  and  elsewhere,)  has 
an  aspect  of  much  grandeur  and  stateliness,  but  is  deficient  in  the 
grace  of  its  European  relative ;  being  considerably  more  massivie  and 
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ponderous,  with  stouter  limbs,  shorter  ia  proportion,  and  terminated 
by  broader  and  more  ox-like  hoofs ;  at  least  the  inner  hoof  of  their 
defl  fore-feet  (more  especially)  is  much  widened.  The  full  grown  male, 
in  winter  more  particularly,  has  a  peculiar  character  in  a  sort  of  beard 
pendent  from  the  throat,  in  aspect  not  unlike  a  dewlap ;  besides  which, 
as  in  the  European  species,  the  hair  is  in  winter  lengthened  around  the 
neck,  only  not  so  coarse  as  in  that  animaL  The  summer  hue  of  both 
sexes  is  very  bright  rufous,  darker  on  the  head  and  neck ;  and  the 
male  is  seldom  without  some  appearance  of  the  throat  beard,  though 
his  neck  becomes  quite  smooth ;  in  the  course  of  a  few  weeks  only, 
the  tips  of  the  hairs  begin  to  fall  off,  and  the  colouring  is  thus  rendered 
nearly  similar  to  that  of  winter,  save  that  the  hues  are  much  less 
finely  brought  out ;  at  which  latter  season  the  Wapiti  is  clad  with  long- 
er hair,  of  a  pale  lilac-chocolate  colour,  approaching  to  whitish  in 
fine  males,  with  the  limbs,  lower  part  of  the  neck,  and  under-parts, 
dark  and  deep  russet  brown ;  colours  which  are  not  so  intensely  con- 
trasted in  the  females  and  younger  males.  The  fawn  is  but  slightly 
menilled  on  the  sides,  and  it  is  remarkable  that  there  is  no  trace  of  the 
usual  row  of  large  spots  on  each  side  of  the  dorsal  line,  which  alone 
are  permanent  in  the  European  Stag.  Whether  the  same  is  observable 
in  the  young  of  other  species  of  this  group,  I  have  not  now  the 
means  of  ascertaining.  The  general  colour  of  the  Wapiti  fawn  is  deep 
mfoos  brown,  fainter  on  the  sides,  and  still  more  so  on  the  under-parts, 
(whereas  the  adults  are  there  darker) ;  the  face,  the  neck  partly,  and  im- 
mediately above  the  hoofs,  being  much  darker;  a  black  line  passes  along 
the  back,  and  there  is  a  streak  of  the  same,  as  usual,  over  each  eye. 
The  characteristic  expression  of  its  species  is  strongly  marked  from  the 
first  They  do  not  acquire  their  full  growth  under  four  or  five  years 
at  least,  (like  the  European  Stag) ;  but,  as  in  the  rest  of  the  genus,  can 
propagate  at  eighteen  months  old.  Mr.  Bullock  sitates,  that  one  five  years 
of  age  stood  four  feet  and  a  half  high,  and  was  nine  feet  in  total  length. 
These  younger  Wapiti  have  more  the  aspect  of  the  European  species, 
and,  like  the  female,  shew  little  trace  of  the  throat-beard,  nor  have  they 
mach  lengthened  hair  round  the  neck.  The  fully  adult  female  more 
resembles  the  European  hind,  than  is  the  Case  with  the  mature  males 
of  these  species,  with  all  their  distinctive  characters  fully  developed. 
At  the  same  time,  I  have  observed  that  some  European  Stags  have 
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decidedly  more  the  contour  of  the  Wapiti  than  others,  being  lower  upon, 
and  not  so  fine  in  the  limbs ;  as  is  well  exemplified  by  two  Common 
Stags  that  were  living  in  the  Zoological  Gardens,  Regent's  Park,  at  the 
time  I  left  London,  near  the  end  of  April,  1841. 

The  full  grown  Wapiti,  like  other  true  Stags,  sheds  its  antlers 
either  late  in  February,  or  (the  majority)  during  March :  in  less  than 
a  month,  the  new  have  attained  a  foot  in  length,  and  continue  to  grow 
with  surprising  rapidity,  at  one  time,  above  an  inch  and  a  half  per  day; 
but  the  growth  slackens  as  they  advance  towards  completion  and 
solidify,  being  not  finished  before  August ;  the  velvet  shreds  off  in 
September,  when  the  rutting  epoch  commences,  and  lasts  through  the 
following  month ;  the  period  of  gestation  is  rather  more  than  eight 
months,  (as  I  was  informed  at  the  Zoological  Society's  Garden,  and  not 
so  much  as  nine  months,  as  has  been  asserted) ;  being  about  the  same, 
accordingly,  as  that  of  the  European  hind ;  and  the  young,  either  one 
or  (in  the  wild  state)  commonly  two  in  number,  and  in  case  of  twins 
(which  would  appear  to  happen  much  oftener  than  in  the  British  Red 
Deer)  generally  male  and  female,  being  accordingly  dropped — a  few  at 
the  end  of  May,  but  the  majority  in  June.  Colonel  Smith  noticed,  that 
the  medial  and  basal  tines  of  the  antlers  of  this  species  *^  seem  to  be 
instruments  of  use ;  for,  with  them,  when  a  small  dead  pine,  or  a  bar 
of  a  split  fence,  sixteen  or  eighteen  feet  long,  lies  in  their  way,  they 
will  lift  and  toss  it  clear  over  their  heads."  Possessing  these  appendages, 
they  make  such  incidental  use  of  them ;  but  we  are  not  to  suppose 
that  their  antlers  were  designed  for  purposes  of  this  kind. 

The  wild  Wapiti,  notwithstanding  its  great  size,  is  as  timorous  as 
any  other  Deer ;  except,  as  usual,  during  the  rutting  excitement,  when 
it  is  dangerous  to  approach  the  males.  It  inhabits  the  greater  part 
of  North  America,  but  '^does  not  extend  its  range,"  according  to 
Dr.  Richardson,  ^'  further  to  the  north  than  the  56th  or  67th  degree  of 
latitude,  nor  (in  the  fur  countries)  is  it  found  to  the  eastward  of  a 
line  drawn  from  the  south  end  of  Lake  Winnipeg  to  the  Saskatchewan, 
in  the  103d  degree  of  longitude,  and  from  thence  till  it  reaches  the 
Elk  River,  in  the  1 1 1th  degree.  To  the  south  of  Lake  Winnipeg,  it 
may  perhaps  extend  further  to  the  eastward."  Messrs.  Lewis  and  Clark, 
in  their  arduous  expedition  to  the  source  of  the  Missouri,  and  thence 
to  the  shore,  of  the  Pacific,  encountered  the  Wapiti  in  considerable 
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abandance  nearly  throughout  their  route,  and  pretty  high  up  the  moun- 
tains ;  and  they  state  it  to  be  *^  conunon  in  every  part  of  the  country, 
as  well  in  the  timbered  lands  as  in  the  plains,  though  much  more 
numerous  in  the  former/'  Hunter,  in  the  interesting  "  Memoirs"  of  his 
youth,  passed  among  different  (so  called)  Indian  tribes,  asserts  that 
'^  they  are  small,  far  south,  but  increase  in  size  in  the  neighbourhood  of 
the  mountains."  He  also  mentions,  that  they  are  very  large  about  the 
Columbia.  In  the  States,  the  distribution  eastward  of  this  species  is 
limited  by  the  settlements,  in  the  vicinity  of  which  it  fast  disappears  as 
they  become  populous ;  having  been  extirpated  more  than  a  dozen  years 
in  Illinois,*  while  Dr.  Godman  (in  1826)  writes,  that  "  it  is  still  oc< 
casionally  found  in  the  remote  and  thinly  settled  parts  of  Pennsylvania, 
but  the  number  is  small ;  and  it  is  only  in  the  western  wilds  that  they 
occur  in  considerable  herds."f 

Dr.  Richardson  describes  this  species  to  be  '^pretty  numerous  amongst 
the  clumps  of  wood  that  skirt  the  plains  of  the  Saskatchewan,  where 
they  live  in  small  families  of  six  or  seven  individuals :"  the  males, 
according  to  Dr.  Harlan,  attaching  themselves  to  the  females,  and 
the  naembers  of  each  troop  being  strongly  united.  Colonel  Smith  also 
mentions,  that  '*  they  are  said  to  live  in  small  families  of  six  or  seven 
individuals,  headed  by  an  old  male,  who  is  reported  to  be  monoga- 
mous ;  the  rest,  besides  the  hind,  being  calves  or  semi-adults."  I  have 
met  with  no  account  of  the  sexes  ever  herding  separately :  but  Hearne 
asserts,  that  ^'  they  generally  keep  in  large  herds,  and,  when  they  find 
plenty  of  pasture,  remain  a  long  time  in  one  place ;"  so,  also,  Umfreville 
relates,  of  his  "  Red  Deer,"  which  is  clearly  this  species,  though  C 
Virffinianus  is  often  so  termed  in  the  States,  *'  They  are  very  common 
in  all  parts  of  the  country,  and  they  assemble  in  herds ;  it  is  no(^ 
unusual  to  find  500  or  600  of  them  in  a  place  ;  but  they  are  not  to 
be  met  with  on  the  open  plains,  where  the  Buffaloes  [American 
Bisons:^]  resort."     The  same  is  noticed  in  Keating's  *'  Narrative  of  an 

*  Featherstonehough's  Journal. 

f  American  Natural  History. 
X  The  term  Bu^alo  is  often  vaguely  applied  by  persons  not  naturalists,  to  any 
animal  bearing  a  general  resemblance  to  an  Ox,  but  which  is  obviously  distinct  from 
an  Ox.  Thus,  when  English  graziers  talk  of  having  seen  a  Buffalo,  it  will  generally  be 
found  that  the  large  or  Brahminee  breed  of  Zebus,  or  Indian  humped  cattle,  is 
intended ;  and  in  North  America  the  Bison  of  that  continent  is  thus  termed  (as  above 
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Expedition  to  the  source  of  St.  Peter's  River ;"  but  Lewis  and  Clark  oc- 
casionally observed  them  upon  the  same  plains  with  the  Bisons,  as  in 
page  82  of  their  work,  where  it  is  stated,  that  <<  fifty-two  herds  of 
Buffalo,  and  three  of  Elk  [Wapiti]  were  counted  at  a  single  view !" 
I  have  been  informed,  however,  by  a  gentleman  who  has  travelled 
much  in  the  western  regions  of  North  America,  that  they  never  asso- 
ciate with  the  Bisons,  and  it  is  very  rarely  that  both  species  may  be 
seen  at  one  view :  though  Catesby  asserts,  that  ^'  they  usually  accom- 
pany Buffaloes,  with  which  they  [^did,  in  his  time,]]  range  in  the  upper 
and  remote  parts  of  Carolina,  where,''  he  remarks,  "  as  well  as  in  the 
other  colonies,  they  are  improperly  called  Elk."  Keating  mentions  '*  a 
herd  of  fifty  or  sixty  Elk,"  which  some  of  his  people  ^'  approached  on 
horse-back,  as  near  as  they  could,  without  alarming  them,  when  the 
party  dismounted,  and  crept  for  about  a  quarter  of  a  mile  on 
their  hands  and  knees,  leading  their  horses  until  they  came  within 
eighty  yards,  when  they  all  fired,  and  one  of  the  herd  fell.  A 
member  of  the  party  then  mounted  his  horse,  and  pursued  the 
herd  for  more  than  a  mile,  but  his  horse  was  too  much  alarmed  by 
their  appearance  to  be  urged  on  near  enough  to  allow  pistol-shot  to 
take  effect.  While  in  pursuit  of  them,  he  observed  the  Elk  in  the 
rear  would  frequently  stop  to  look  at  him  [^standing  at  gaze,  as  it  ia 
termed,  like  all  other  ruminants]].  When  in  herds  they  are  easily 
overtaken,  but  when  they  are  alone  it  is  much  more  difficult.  This 
animal  is  represented,  however,  as  short-winded."*     It  is  probable 

noticed) »  which,  inhabiting  the  same  region  with  the  so-called  Indians,  is  sometimes 
even  worse  styled — the  Indian  Buffalo.  In  India,  the  word  Bison  is,  in  like  manner, 
attached  to  a  species  which  is  not  a  Bison,  namely,  the  Gaour,  {Bos  Gaums) ;  and 
Gapt.  Lyon  mentions  three  distinct  species  of  animals  inhabiting  the  mountains  to  the 
south  of  Fezzan,  all  of  which  he  erroneously  calls  Buffaloes,  though  two  at  least  of  them 
are  not  even  Bovine.  Those  who  write  on  subjects  of  Natural  History  should  be 
more  definite  in  their  choice  of  vernacular  appellations  than  has  hitherto  been  custom- 
ary, at  least  in  the  English  language,  and  in  time  such  errors  may  be  eradicated; 
though  not  before  the  city  of  Bt^alo,  in  North  America,  and  the  Elk  Biver  (so  nam- 
ed  from  the  number  of  Wapiti  Stags,  not  Elks,  that  are  found  on  its  banks),  have  per- 
petuated the  memory  of  them  in  these  established  denominations.  The  name  Buffalo 
derives  from  the  term  BuhaJus  of  the  ancients,  which  was  applied  to  the  true  Indian 
species  ;  otherwise,  it  has  been  remarked,  on  the  subject  of  purely  fortuitous  coinci- 
dences of  the  kind,  a  legitimate  derivation  would  have  seemed  to  occur  in  BositfaFeau! 

*  Keating's  "Narrative"  vol.  ii.  p.  1.  «*  A  large  herd  of  Elk** is  also  mentioned 
in  vol.  i.,  p.  303 ;  and  I  could  cite  other  instances  of  Horses  being  much  frightened 
at  the  sight  of  these  creatures. 
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that  the  herds  of  Wapiti  iare  made  ap  by  the  aggregation  of  a  number 
of  distinct  families,  such  as  have  been  already  noticed,  the  individuals 
of  which  know  each  other,  and  keep  together ;  for  this  is  the  case  in 
many  gregarious  animals,  and  I  have  observed  that,  in  the  common 
Fallow  Deer  of  English  Parks,  the  sexes  of  which  herd  separately  during 
the  summer,  particular  individuals  of  the  same  age  occasionally  evince 
a  friendship  for  each  other,  and  always  feed  together,  which  partiali- 
ty is  resumed,  by  the  same  individuals,  season  after  season.  In  like  man- 
ner, herds  of  domestic  Oxen  commonly  separate,  or  rather  resolve  into 
pairs ;  and  the  advantage  of  always  stalling  such  pairs  together  is  duly 
appreciated  by  English  graziers,  who  find  that  their  cattle  are  apt  to 
pine,  and  not  to  fatten  well  when  separated  from  the  companion  of  their 
choice,  in  whose  presence  they  appear  to  derive  some  consolation  for 
the  irksomeness  of  imprisonment. 

The  Wapiti  Stag  feeds  much,  like  the  European  species,  upon  grass, 
and  in  like  manner  eats  the  young  shoots  of  willow  and  poplar,  as 
also  *^  some  buds  of  coniferous  trees,"  according  to  Colonel  Smith,  who, 
from  personal  observation,  adds  that  "  in  sununer  they  feed  on  aquatic 
plants,  which  they  seek  under  water,  while  sheltering  themselves  in  that 
element  from  the  bites  of  flies."  It  is  worthy  of  notice,  that  the  Rein 
Deer  Gadfly,  according  to  Captain  Franklin,  "  infests  the  Wapiti,  but 
not  the  Moose  or  Bison  ;  nor  have  its  larvae  ever  been  found  upon  the 
Wild  Sheep  or  Goat  of  the  Rocky  Mountains,  although  the  Rein  Deer 
of  those  parts  are  as  much  tormented  by  them  as  those  of  the  coast"* 
Kalm  states,  that  this  species  feeds  eagerly  on  the  broad-leaved  kalmia, 
**  which  is  poisonous  to  other  horned  animals ;"  and  Dr.  Richardson 
describes  them  to  be  "  very  fond  of  the  hips  of  the  JRosa  blanda,  which 
forms  much  of  the  underwood  in  the  districts  which  they  frequent. 
Hearhe,"  he  continues,  "  remarks  that  they  are  the  most  stupid  <^  the 
Deer  kind,  and  frequently  make  a  shrill  whistling  and  quivering  noise, 
not  very  unlike  the  braying  of  an  Ass.  Mr.  Drummond,  who  saw  many 
of  these  Deer  in  his  journeys  through  the  plains  of  the  Saskatchewan, 
informs  me,  that  it  does  not  bell,  like  the  Stag  of  Europe  ;  and  Mons. 
F.  Cuvier  describes  the  cry  of  the  male  as  being  prolonged  and  acute, 
and  consisting  of  the  successive  sounds  of  a,  o,  u,  (French,)  dttered 

♦  "  Narrative  of  Second  Expedition,"  p.  189. 
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with  80  much  strength  as  to  offend  the  ear.  The  cry  of  the  European 
Stag,  when  compared  to  it,  is  dull  and  tame,  though  not  deficient  in 
strength.'*  On  one  occasion  I  have  remained  a  cry,  which,  though  not 
loud,  corresponded  otherwise  with  F.  Cuvier's  description,  from  an 
isolated  female,  which  seemed  to  express  ennuif  or  impatience  of  soli- 
tude :  the  only  sound  I  have  ever  heard  the  male  emit,  is  a  disagreeable 
snuffling  noise,  expressive  of  menace,  which  it  often  makes  during 
the  rutting  season^  Dr.  Richardson  further  adds,  after  Hearne,  that 
*<  the  flesh  of  the  Wapiti  is  coarse,  and  but  little  prized  by  the  natives, 
principally  on  account  of  its  fat  being  hard  like  suet,  [as,  indeed,  in  all 
other  CervidtJB,  except  the  Elk.]  It  seemed  to  me  to  want  the  juiciness 
of  venison,  and  to  resemble  dry,  but  small-grained  beef.  The  hide, 
when  made  into  leather,  is  said  not  to  turn  hard  after  being  wet,  and, 
in  this  respect,  to  excel  Moose  or  Rein  Deer  leather."* 

Dr.  Godman  remarks,  that  '^  the  Wapiti  is  shy  and  retiring.  The 
moment  the  air  is  tainted  with  the  odour  of  his  enemy,  his  head  is 
raised  with  energy,  his  ears  rapidly  turn  in  every  direction  to  catch  the 
sound,  and  his  large  glistening  eye  expresses  the  most  eager  attention. 
Soon  as  the  approaching  hunter  is  fairly  descried,  the  Elk  bounds 
along  for  a  few  paces,  as  if  trying  his  strength  for  flight,  stops,  turns 
half  round,  and  scans  his  pursuer  with  a  steady  gaze ;  then,  throwing 
back  his  lofty  antlers,  he  springs  from  the  ground  and  advances  with 
a  velocity  that  soon  leaves  the  object  of  his  dread  far  out  of  sight.  In 
the  rutting  season,  however,  this  animal  assumes  a  more  warlike  and 
threatening  aspect.  He  is  neither  so  easily  put  to  flight,  nor  can  he 
be  approached  with  impunity,  although  he  may  have  been  wounded. 
His  hoofs  and  horns  are  then  employed  with  full  effect,  and  the  lives 
of  men  and  dogs  are  endangered  by  coming  within  his  reach.''  An 
instance  of  this  is  recorded  by  Major  Long  and  Mr.  Say,  wherein  a 
wounded  animal  *^  turned  furiously  upon  the  foremost  of  his  pursuers, 
who  only  saved  himself  by  springing  into  a  thicket,  which  was  impassa- 
ble to  the  Elk,  whose  enormous  antlers  becoming  so  entangled  in 
the  vines  as  to  be  covered  to  the  tips,  he  was  thus  held  fast  and  blind- 
folded, and  was  despatched  without  'difficulty."  It  can  only  be 
wondered  that  such  cases  are  not  of  much  more  frequent  occurrence. 

*  Fcmna  Americana-borealiSf  and  Hearne's  Narrative. 
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The  most  nearly  allied  species  to  the  Wapiti,  I  conceive  to  be 
the  Jenrftel  Stag,  (C  Walliehii^  Davaucel),  a  splendid  Asiatic  ani-- 
mal,  hitherto  only  known  in  Europe  from  the  coloured  drawing 
transmitted  by  M.  Davaucel,  and  published  by  Mons.  F.  Cuvier.  The 
following  particulars  are  principally  taken  from  a  MS.  description 
by  the  late  Major-General  Hardwicke,  which,  together  with  a  bad  co- 
loured figure  of  the  individual,  I  found  among  his  papers  deposited  in 
the  library  of  the  British  Museum.  It  doubtless  refers  to  the  identical 
specimen  which  was  seen  by  Mr.  Hodgson,  and  figured  by  M.  Duvau- 
cel,  and  the  antlers  of  which  are  now  before  me  in  the  Museum  of  the 
Asiatic  Society :  these,  which  are  evidently  the  same  as  are  figured  in 
both  drawings,  I  am  enabled  to  state  positively  belonged  to  an  animal 
in  its  third  year,  at  which  age  it  would  by  no  means  have  attained  its 
foil  growth ;  and  the  suggestion  of  my  esteemed  friend,  Colonel  Hamil- 
ton Smith,  therefore,  that  it  is  doubtful  whether  the  specimen  was  not 
aged,  with  declining  antlers,  I  venture  to  negative  without  any  hesita- 
tion. 

This  animal,  according  to  General  Hardwicke,  stood  four  feet  and  a 
quarter  high  at  the  shoulder,  and  from  muzzle  to  base  of  tail  mea- 
sured seven  feet  and  a  quarter ;  the  tail  five  inches,  surrounded  by  a  disk 
nine  inches  square ;  head  to  vertex  one  foot  five  inches,  and  thence  to 
shoulder  two  feet  five  inches  ;  the  ear,  including  its  base,  eleven  inches. 
Hair  on  the  ridge  of  the  neck  long,  thick,  and  bushy,  standing  like  a 
mane,  and  browner  than  the  rest*  The  prevalent  colour  a  brownish  ash, 
darkest  along  the  dorsal  line  to  the  rump- patch,  which  is  pure  white,  con- 
trasting strongly  with  a  blackish  border,  that  merges  without  into  the 
hue  of  the  rest  of  the  body.  The  limbs  and  under- parts  are  remarkable 
(more  particularly  as  shewn  by  M.  Duvaucel's  figure)  for  being  pale, 
whereas  in  other  Stags  these  are  darker  than  the  body.  Lips  and  chin 
white;  the  ears  large  and  ovate,  with  a  deep-sheathed  base,  and  co- 
vered with  whitish  hairs;  and  the  eyes  large  and  surrounded  by  a 
whitish  circle.  The  texture  of  the  coat  appears,  from  description,  to 
resemble  that  of  the  Wapiti ;  and  General  Hardwicke  states,  that  the 
animal  '^  bowed  down  its  neck  in  the  manner  of  a  Camel,"  i.  e.  the 
Wapiti,  **  and,  when  moving,  carried  its  head  very  high,  bringing  the 

*  The  whiteness  of  the  antlers,  as  represented  by  M.  Duvaucel,  intimates  that  they 
were  then  about  to  be  shed,  and  consequently  the  season  at  which  the  animal  was 
figured,  which  was  probably  in  the  month  of  February  or  March. 

5    B 
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front  almost  to  a  horizontal  position.  It  was  brought  from  Mukte- 
nauth,  about  five  weeks  journey  from  the  valley  of  Nep41,  in  a  north- 
westerly direction ;"  and  the  name  Cervus  Wcdlichii,  I  may  remark, 
occurs  in  the  interesting  list  of  Mammalia  inhabiting  the  Tenasserim 
provinces^  prepared  by  the  late  unfortunate  Dr.  Heifer  ;*  though  this 
alleged  identification  of  the  species  much  requires  to  be  confirmed. 

The  pair  of  antlers  in  the  Society's  collection  are  rather  more  than 
two  feet  long,  following  the  curvature  of  the  beam,  five  inches  and  a  half 
round  above  the  burr,  and  five  inches  immediately  above  the  two  basal 
tines ;  each  possesses  these,  and  one  of  them  has  no  further  subdi- 
vision, while  the  other  throws   ofi*  what  I  cannot  hesitate  in  consi- 
dering to  be  a  median  tine,  or  "  royal,"  the  bifurcation  being  1 1  inches 
above  the  second  basal  tine,  or  "  bez."     Mr.  Hodgson,  therefore,   I 
feel  satisfied,  is  incorrect  in  supposing  that  the  Jerr&el  has  no  median 
tine.f     In  the  Gardens  of  the  Zoological  Society,  there  now  exist  (or 
did  so,  when  I  left  England,)  a  fine  pair,  male  and  female,  of  the  noble 
Persian  Stag,  or  MarcU^  brought  from  that  country,  and  presented  to 
the  Society,  by  Sir  John  McNeill.     At  the  time  of  their  arrival,  the 
male  bore  his  second  pair  of  antlers,  (what,  however,  are  usually 
regarded  as  the  first,  though  the.  true  Stags,  unlike  the  Fallow  Deer, 
Axis,  &c.,  develope  a  small  knob,  or  ^'  button,"  as  technically  styled, 
the  first  year)  ;  this  second  pair  consisted,  as  usual,  of  slender  branch- 
less beams,  termed  '^  brockets,"  but  the  following  year  ( 1 840)  were 
replaced  by  a  pair  corresponding  to  those  of  the  Jerr^el  now  before 
me,  except  that  the  median  tine  existed  in  both  antlers.    In  the  com- 
mon European  Stag,  the  second  basal  tine  is  ordinarily  wanting  at 
this  age,  but  irregularities  of  the  kind  occur  in  every  species :  it  is 
remarkable  that  the  two  basal  tines  of  the  young  MarcUy  or  Persian 
Stag,  in  the  Zoological  Gardens,  were  conjoined  for  a  short  spaoe 
at  base,  but  it  remains  to  be  ascertained  whether  this  be  a  permanent 
character.   In  the  Jerr&el's  antlers  before  me,  there  is  an  interval  of 
an  inch  and  a  half  in  one  of  them,  separating  the  two  basal  tines,  the 
same  as  is  generally  noticeable  in  the  European  Stag ;  while,  in  the 
Wapiti,   this  scarcely  ever   exists.     For  a  figure  of  the  pair,  tfide 
Plate,  ^g  7  ;   and  of  those  of  the  Persian  species,  sketched  from 

*  Vide  Journal  of  the  Asiatic  Society  of  Bengal,  for  1838,  p.  897,  et  seq. 

t  Vide  Note  to  p.  721,  ante. 
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memory    only,   though   I  venture  to  afRrm  Dot  very     inaccurately, 
vide  fig.  10. 

I  DOW  pass  to  a  consideration  of  Mr.  Hodgsoo's  C,  Affinis,  repre- 
sented in  pi.  — ;  and  with  all  defereDce  to  that  gentlenian,  I  feel  con- 
strained to  observe,  that  I  can  perceive  no  reason  whatever  why  his 
animal  should  not  be  identified  with  C.  WcUlichiif  as  originally  sug- 
gested by  Mr.  Ogilby,  and  accepted  by  myself  on  a  former  occasion. 
It  appears  to  me,  that  Mr.  Hodgson's  specimen  -represents  the  animal 
in  its  fourth,  or  probably  fifth,  year ;  at  apparently  the  former  of  which 
ages,  there  is  a  stufi^ed  specimen  of  C.  Elaphus  in  the  Museum  of  the 
Zoological  Society,  with  absolutely  (so 'far  as  I  can  remember)  the 
same  flexure,  or  somewhat  abrupt  bend  upwards  about  the  middle  of^ 
the  beam,  repreisented  in  Mr.  Hodgson's  sketch:  the  youth,  or  "moderate 
age,"  of  this  naturalist's  specimen  is  attested,  as  he  justly  observes,  by 
the  condition  of  the  teeth  and  cranial  sutures ;  and  I  cannot  doubt  that, 
with  full  maturity,  this  noble  species  possesses  a  terminal  crown  to  its 
antlers,  assuming,  thus,  every  feature  of  a  typical  member  of  the  £la- 
phine  group. 

The  Jerrftel,  probably,  extends  its  range  widely  over  the  Chinese 
empire  ;  and  it  may  be  presumed  to  be  the  '^  great  Stag"  mentioned 
by  geographers  upon  the  ranges  of  the  Altai.  Such  is  indicated  in 
Strahlenberg's  work  on  the  northern  and  eastern  parts  of  Europe  and 
Asia,  (p.  371,  English  translation,)  as  the  Irhischy  or  great  Stag  of  Si- 
beria, which  inhabits  that  vast  region,  in  addition  to  the  laubrissen^  or 
comnaon  Stag ;  the  SuchaJta^  or  Elk  ;  Olen^  or  Rein  Deer ;  Cosa,  or 
Roe,  &c.  Whether  it  be  identical  with  the  Kashmir  Stag  of  my 
friend  Mr.  Vigne,  which  I  think  is  very  likely,  that  gentleman  having 
observed  it  in  summer  garb,  remains  to  be  determined.  I  understand 
that  Dr.  Falconer  considers  them  distinct ;  and,  at  the  request  of  Mr. 
Vigne,  who  furnished  Dr.  Falconer  with  some  particulars  with  which 
he  has  likewise  favored  me,  I  leave  this  Kashmir  species  to  be  described 
by  the  latter  eminent  naturalist.  I  may,  however,  venture  to  publish  two 
drawings  of  an  antler  of  the  Kashmir  Stag  (Plate,  —  figs.  8,  9,)  in  the 
collection  of  Mr.  Vigne,  the  dimensions  of  which  are  already  published 
in  the  Proceedings  of  the  Zoological  Society  for  1840,  p.  72,  on  the 
occasion  of  my  exhibiting  the  specimen.  This  antler  measured  forty- 
four  inches  in  length,  and  was  eight  inches  round  above  the  burr ;  the 
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general  character  being  intermediate  to  that  of  the  Wapiti  and  of  the 
European  Stag,  but  agreeing  more  nearly  with  the  latter  in  its  kind  of 
granulated  surface.  Respecting  the  great  Siberian  species,  we  eie 
informed  by  Pennant,  (in  his  Arctic  Zoology,  p.  31,)  probably  on  the 
authority  of  a  private  communication  from  his  correspondent,  Professor 
Pallas,  that,  ''  Stags  are  totally  extirpated  in  Russia,  but  abound  in 
the  mountainous  southern  tract  of  Siberia,  where  they  grow  to  a  size 
far  superior  to  what  is  known  in  Europe.  The  height  of  a  grown  hind 
is  four  feet  nine  inches  and  a  half,  its  length  eight  feet,  and  that 
of  its  head  one  foot  eight  inches  and  a  half,"  ^hich  is  proportionate  to 
Mr.  Hodgson's  admeasurements  of  the  skull  of  the  male,*  and  scarcely, 
if  at  all,  inferior  to  the  American  Wapiti.  I  cannot  bring  myself  to 
think  that  an  Elk  {Alces  C(B8ar%s)  is  here  alluded  to ;  but  may  mention 
that  a  fully  grown  female  Elk,  which  I  measured  ^live  in  the  Zoological 
Gardens,  gave  eight  feet  and  a  quarter  from  muzzle  to  base  of  tail, 
and  stood  five  feet  t<ro  inches  high  at  the  back  ;  the  apparent  eleva- 
tion of  its  withers  consisting  of  hair  only.  Its  head,  measuring  over  the 
drooping  upper  lip  to  the  rudimental  naked  muzzle,  gave  twenty-six 
inches  and  a  half. 

The  ordinary  fossil  Stag  of  Europe,  currently  identified  with  C 
Elaphus,  is  generally  about  one-fourth  larger  in  all  the  dimensions  of 
its  antlers  than  the  common  existing  species  of  the  same  region,  as 
remarked  to  me,  of  the  fossil  specimens  found  in  Switzerland,  by  my 
friend  Professor  Schinz,  of  Zurich  ;  and  this  I  have  equally  found  to  be 
the  case  in  numerous  examples  obtained  from  the  gravel  and  peat  o^ 
various  districts  in  the  British  Islands.  It  would  even  appear  that  a 
remnant  of  this  larger  race  still  survives  in  Hungary,  or  was  in 
existence  not  many  years  ago.  Of  such  an  animal,  it  is  stated,  in  a 
German  sporting  work,  'Wildungen*s  Wiedmann's  Feierabende,  (p.  91,) 
that  the  author  '<  has  to  thank  Count  Erbach-Erbach  for  the  antlers  here- 
with carefully  figured,  (and  one  of  which  is  copied  in  the  Plate,  fig.  11), 
which  prove  that  the  Giant  Stag  is  not  yet  totally  extirpated  in  Europe. 
The  animal  which  bore  them  was  shot  by  a  Wallachian,  in  the  year 
1815,  on  the  Imperial  Lordship  Rewantz,  on  the  Buckowina,  and  the 
Count  received  the  antlers  from  a  friend  who  superintends  the  imperial 

^Videp.  722,  aw^e. 
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studs  in  that  province,  and  who  assured  him,  that  the  specimen  by  no 
means  represented  one  of  the  largest  of  the  Stags  still  found  in  that 
country,  and  hoped  that  he  would  be  able  to  send  one  still  more 
considerable.  The  circumference  of  the  burr  was  eleven  inches  and  a 
quarter,  (Rheinland  measure,)  and  of  the  beam,  above  the  basal  tines, 
nine  inches  and  a  quarter.  Extreme  expanse,  measured  outside,  five 
feet,  and  the  innermost  tips  were  three  feet  and  half  asunder. 
Length  of  the  right  horn,  following  the  curvature,  four  feet  from 
burr  to  summit."*  The  character  of  these  antlers  is  absolutely  that  of 
the  British  Red  Deer,  but  the  size  equals  the  Wapiti ;  and  it  is  strange 
that  so  grand  a  species,  for  such  it  must  be,  should  still  remain  to  be 
investigated  and  described.  I  am  inclined  to  suspect  that  to  this 
'*  Giant  Stag"  must  be  referred  an  extraordinarily  fine  pair  of ''  German 
Stag  horns,"  that  have  been  hung  up,  as  I  understand  for  more  than 
thirty  years,  in  front  of  a  cutler's  shop,  in  Great  Turnstile,  London. 
These  measure  forty-one  inches  over  the  curvature,  and  ten  inches 
and  a  quarter  round  at  base,  above  the  burr ;  the  crown  of  one,  in  parti- 
cular, is  very  fine  ;  and  of  numerous  other  Stag  antlers,  imported 
from  Germany,  to  be  manufactured  into  knife  handles,  &c.,  not  any 
approached  to  these  dimensions.  The  antlers  of  the  common  Euro- 
pean  Stag,  or  British  Red  Deer,  seldom  exceed  three  feet  in  length, 
and  are  generally  under ;  and  the  animal  scarcely  stands  above  three 
feet  and  a  half  high  at  the  back ;  but  its  general  form  is  more  elegant 
than  that  of  any  other  species  of  the  group  with  which  I  am  ac- 

quamted. 

C  To  be  continued.) 


Bxpktnation  of  the  Plate. 

Figure  3  represents  a  Wapiti  Stag's  antler,  a  and  b  indicating  the 
two  basal  tines  or  branches,  or  the  *'  brow  and  bez  antlers"  of  writers 
on  veneris  ;  c,  the  median  tine,  or  '^  royal  antler ;"  and  the  portion  above 
d,  d,  the  "  crown,  or  sur-royal ;"  e,  is  a  mere  snag,  of  very  common 
occurrence  in  this  particular  species,  and  not  very  unfrequently  met 
with  in  the  Axine  group  of  Deer,  where  it  is  always  thus  directed 

*  For  these  particulars  I  am  indebted  to  the  kindness  of  Colonel  Hamilton  Smith, 
to  whom  a  copy  of  the  work*  was  presented  by  the  author,  who  was  one  of  the  chief 
observators  of  the  game  and  forests  of  tbe  Elector  of  Hesse. 
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upwards,  and  not  oatwards  and  forwards  (like  a  veritable  second  basal 
tine,  or  '*  bez").  Neither  the  second  basal  nor  the  median  tine  ever 
occurs  in  the  Axine  or  Rusa  group,  to  which  the  C.  Elaphoidea  may  be 
referred,  a  species  wherein  (normally)  each  of  the  ordinary  two  coronal 
prongs  of  the  Axine  group  merely  bifurcates^  with  a  tendency  to  sab- 
divide  further ;  the  C,  Elaphoides  has,  besides,  the  shorter  and  thicker 
body  of  the  Axines,  and  no  disk  surrounding  and  ascending  above 
the  taU,  as  in  the  true  or  Elaphine  Stags.  Its  naked  muzzle,  also  (if  I 
mistake  not),  is  more  expanded,  as  in  other  Axines. 

Figures  1  to  6  represent  some  picked  antlers  of  the  Wapiti  Stag 
(  Cervus  Canadensis  J  ;  7,  of  the  young  Jerr&el  Stag  (  C.  WallichiiJ  ; 
8,  9,  of  the  Stag  of  Kashmir  f  C.  WaUiehii  f) ;  10,  of  the  young 
Maralf  or  Persian  Stag ;  11,  of  the  great  Hungarian  Stag ;  12,  a  singa- 
lar  and  very  abnormal  variety  of  the  European  Stag. 

Figure  2  represents  a  Wapiti  antler,  with  the  basal  tines  a  little 
removed  apart,  which  is  very  seldom  the  case  in  this  species,  though 
common  in  C.  Elaphus;  fig.  3,  represents  a  trifurcating  crown,  which 
is  also  rarely  seen  in  the  Wapiti ;  fig.  4,  either  wants  the  median  tine,  or 
has  it  removed  so  high  up  the  beam  that  it  appears  part  of  the  crown ; 
figs.  8,  9,  representing  an  antler  of  the  Kashmir  Stag,  scarcely  difier 
from  fig.  2 ;  fijg.  10,  representing  an  antler  of  the  young  Persian 
species  (drawn  from  memory  only,  though  I  pledge  its  essential  cor- 
rectness), is  remarkable  for  having  its  basal  tines  united  for  a  short 
space  where  they  issue  forth,  and  may  be  compared  with  fig.  7,  illas- 
trating  what  I  consider  to  be  the  corresponding  age  of  C  WaUiehii; 
in  the  northern  European  Stag  C  C.  JSlaphusJ,  and  a  very  nearly  allied, 
but  larger,  fossil  congener,  the  basal  tines  are  even  commonly  as  mach 
separated  as  in  fig.  1 1,  though  typically  approximated  as  in  the  Wapiti ; 
fig.  12,  an  abnormal  antler  of  C.  Blaphtis,  wants  the  second  basal 
tine,  which,  however,  is  not  unusual  in  young  animals  of  this  species, 
and  presents  a  strangely  ramifying  crown;  the  specimen  is  in  the 
British  Museum. 
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Proceedings  of  the  Asiatic  Society. 
(Wednesday  Bvening,  \8t  September ^  1841.^ 

The  Honorable  Sir  E.  Rtan,  in  the  Chair. 

Hbnry  Walker,  Esq.  Bengal  Medical  Service,  and  Fletcher  Hats,  Esq.  62nd 
Regt.  N.  I.,  Assistant  Governor  General's  Agent,  Saugor,  proposed  at  the  last  Meeting, 
were  ballotted  for,  and  duly  elected,  to  whom  the  necessary  communications  of  their 
election  and  rules  of  the  Society  for  guidance,  were  ordered  to  be  forwarded. 

The  following  gentlemen  were  proposed  as  Members,  viz  : — 

The  Honorable  A.  Amos,  Esq.  by  the  Honorable  President,  seconded  by  the 
Honorable  H.  T.  Prinsbp,  Esq. 

Robert  Barlow,  Esq.  C.  S.  by  the  Honorable  H.  T.  Prinsbp,  Esq.  seconded  by 
the  Honorable  President 

C.  G.  Man  SSL,  Esq.  C.  S.  by  the  Honorable  President,  seconded  by  the  Secretary. 

Library  and  Museum. 

Books  received  for  the  Library  of  the  Asiatic  Society  j  for  the  MeeHng  on  the  \st  September  ^  1841. 
Illustrations  of  the  Literature  and  Religion  of  the  Budhists,  by  H.  B.  Hodgson, 

Esq.  Serampore,  1841,  1  vol. 
Discourse  touching  the  Spanish  Monarchy,  London,  1654,  8vo.  I  vol. 
Calcutta  Christian  Observer,  September  1841,  New  Series,  vol.  2d,  No.  21,  pamph. 
Annals  and  Magazine  of  Natural  History,  May  1841,  No.  43,  London,  ditto. 
Calcutta  Monthly  Journal,  July  1811,  ditto. 
Report  on  the  Statistics  of  Western  Australia,  in  1840,  Perth,  Western  Australia, 

1841,  ditto. 
Oriental  Christian  Spectator,  July  1841,  Bombay,  vol.  2d,  No.  7,  ditto. 
Hammer  Purgstall's  Falkner  Klee  Wien,  1840,  1  vol. 
Read  the  following  report  of  the  Officiating  Curator  for  the  month  of  August  last :— 

H.  ToRRBNs,  Esq. 

Secretary t  Asiatic  Society, 
Sir, — For  the  month  of  August  I  regret  to  say  that  illness  and  debility,  during  ten 
or  twelve  days,  have  prevented  my  doing  much  that  I  had  in  view  previous  to  the 
arrival  of  Mr.  Blyth,  who  may  now  be  daily  expected. 

Geological,  Mineralogical,  and  Paleontoloffical  Departments,— We  have  received 
here  from  Government  several  limestones  from  Cachar,  with  other  specimens,  collected 
by  Lieut.  Biggb,  Assistant  to  the  Agent  to  the  Grovernor  General  on  the  N.  E. 
Frontier,  with  their  analysis  as  limestones  by  Captain  Trembnhebrb.  I  find,  however, 
that  they  are  of  much  higher  interest  than  as  mere  limestones ;  for  three  if  not  four  out 
of  eight  contain  organic  remains !  I  have  not  been  able  to  identify  the  localities,  which 
I  believe  to  be  farther  to  the  Northward  and  Eastward  than  Dr.  M'Clblland's  valu- 
able discoveries  in  that  quarter,  being  from  Cachar,  (the  Mukir  range,)  but  the  fact  is 
important,  if  only  as  corroborating  or  connecting  other  discoveries. 

We  have  also  from  Government  a  continuation  of  the  collections  made  by.  Dr. 
Walker  in  the  Chinnoor  Sircar,  Nizam's  territory  :  consisting  of  shale,  coal,  argil- 
laceous limestone,  sandstone,  anthracite,  &c.  &c ;  with  a  map  of  the  Godavery  from 
Ghanda  to  below  Mungapett,  shewing  the  site  of  the  coal,  &c.  &c.    I  have,  I  fear. 
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omitted  to  mention,  in  the  July  Report,  the  presentation  of  a  copy  of  Mr.  Tassim's 
large  map  of  Bengal,  by  Government. 

The  printers  are,  1  grieve  to  say,  as  dilatory  as  ever.  1  have  only  been  able  to 
obtain  one  proof,  a  day  or  two  ago,  for  the  whole  month. 

Osteohgical. — The  skeleton  of  one  of  the  samurs  is  in  preparation. 

Ornithological  and  Mammalogical. — Nothing  new  to  report. 

Botanical. — I  have  the  pleasure  to  add  here  to  my  former  report  on  our  Lichens, 
that  we  have  obtained  a  second,  purple  colour  from  the  Society's  Himalaya  specimens ; 
being  No.  9,  marked  in  my  paper  as  an  **  orange  crimson."  1  look  with  confidence  tD  a 
third,  if  not  a  fourth,  which,  out  of  19  sorts,  will  be  a  rich  harvest.  It  appears  that 
some  months  are  required  for  the  change  from  crimson  to  purple,  as  in  the  prepara- 
tion of  archil  and  cudbear  in  Europe. 

We  are  also  in  this  department  indebted,  to  Government  for  a  valuable  collection 
of  gums,  hemp,  wax,  silk,  &c.,  from  the  Nizam's  territories.  I  have  handed  to  our 
Secretary  a  note  on  some  articles  sent 'on  requisition  by  him,  from  Khorasan,  iyia 
Sinde,)  by  Lieut.  Postans,  amongst  which  are  a  newyellow  dye,  a  new  species  of  gall 
nut,  and  a  very  valuable  sort  of  cotton,  (the  Nurma  cotton,)  which  I  have  since  found  is 
highly  prized  in  Malwa,  where  it  is  known  by  the  same  name.  It  is  hoped  this  will 
prove  of  importance  in  the  hands  of  Captain  Bay  lbs  and  the  American  experimen- 
talists. That  no  time  may  be  lost,  a  memorandum  has  been  transmitted  to  Government 
on  this  subject 

Museum  qf  Economic  Geology. — We  have  at  length'obtained  all  the  new  cases  firom 
our  contractors.  The  original  collection  sent  out  by  the  Court  of  Directors  is  ar- 
ranged ;  and  I  have  added,  from  our  own  neglected  stores,  a  valuable  series  of  silver 
ores  from  Peru,  and  the  remains  of  Captain  Franklin's  iron  ores  from  Bundlecund, 
with  specimens  of  gold,  tin,  copper,  manganese,  lead,  &c.  which  can  be  fully  spared ; 
and  are,  in  fact,  utterly  useless  and  lost  as  now  lying  dispersed,  while  here  they 
form  objects  of  both  interest  and  utility,  as  being  specimens  of,  or  incitements  to 
search  for,  our  Indian  resources,  placed  where  they  can  be  properly  exhibited  and 
studied.  ' 

The  Donations  to  the  Museum  have  been  as  follow : — 
Scull  and  horns  (imperfect)  of  Cervus  Muntjack,  \     «/   a    p  i    « 

(Barking  Deer,)  from  the  Tipperah  Hills,     •...  /  '      ^' 

The  Choudonah  Parrot,  ( Psittacus, ) Mr.  L.  Swaries. 

A  collection  of  Rocks  and  Minerals  from  Arracan,  \ 

to    accompany   a   paper   presented    at   the   last  /     Js.  Hyland,  Esq. 

Meeting, ) 

Rocks  and  Minerals,  from  Cachar  and  the  Naga  ^     Lt.  Bigge,  Asst.  Agent  G.  G. 

territory, /         N.  E.  Frontier. 

Rocks  and  Minerals,  collected  by  Dr.  Walker,  Ni- 
zam's territory, 

A  collection  of  Gums,  Hemp,  Wax,  Silk,  &c.  from  1      _ 

Ai-    -M*       »   X     -x  I     Government, 

the  Nizam  s  temtory. j 

Mr.  Tassin's  large  Map  of  Bengal,  &c., Government 

1  am,  Sir, 

Yours  very  obediently, 

Muteumt  1st  September,  1841.  H.  Piddington. 


>      Government 
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Bead  report  on  tome  Articles  of  Trade  tent  from  Khorasan  by  Lieut.  Postans,  and  a 
memorandum  on  Nurma  Cotton,  by  the  Offieiating  Curator.  [Inserted  in  the  present 
number.] 

Read  the  following  letter  of  3l8t  August  last  from  the  Officiating  Curator,  reporting 

result  of  his  examination  of  Lieut.  Bioob's  specimens. 

.H.  ToKRBNS,  Esq. 

Secretary f  Asiatic  Society, 

Sir,— Upon  examining  Lieut  Bioob's  specimens,  which  illness  had  prevented  my 
doing  earlier,  I  find  three  out  of  four  of  his  limestones  contain  organic  remains,  and 
these  I  should  say  marine ! 

This  is  of  very  great  importance  as  a  geological  fact,  as  it  carries  Dr.  M'Clbllamd's 
discoveries  much  farther  to  the  Eastward.  At  all  events,  a  quantity  of  these  specimens 
would  be  most  highly  desirable,  both  for  the  Museum,  and  for  the  Museum  of  the 
Honorable  the  Court  of  Directors,  say  three  or  four  maunds  weight  of  as  many  sorts 
of  them  as  can  be  procured,  so  as  to  enable  European  geologists  to  compare  with  their 
collections. 

Tou  can  then,  doubtless,  recommend  this  to  the  attention  of  Government,  and 
through  that  channel  he  will  probably  pay  more  attention  to  the  recommendation 
than  if  simply  from  the  Society,  which  I  fear  is  not  in  the  best  credit  with  collectors, 
of  late  years.  Yours  very  faithfully, 

SlstAiugust,  1841.  H.  Piddimgton. 

P.S. — These  are  the  specimens  sent  us  from  the  Government  Secretariat,  with 
Captain  TnBMiiNHBBRB's  analysis,  who  seems  quite  to  have  overlooked  the  locality, 
for  he  notices  them  only  as  limestones  ! 

Read  letter.  No.  1274,  of  12th  August  last,  from  Mr.  Secretary  Bushbt,  forwarding 
30  copies  of  the  Cochin-Chinese  Dictionary  and  Vocabulary  for  distribution. 

Resolved— That  25  copies  of  the  Dictionary  be  forwarded  to  Messrs.  W.  H.  Allbn 
ind  Co.  of  London,  with  instructions  to  distribute  them  to  the  learned  Societies  and 
individuals  in  Europe,  agreeably  to  the  wish  of  the  Government,  and  that  five  copies 
be  retained  for  the  use  of  the  Library  of  the  Society. 

Read  a  letter,  No.  792,  of  the  25th  August  last,  from  Mr.  Secretary  Bushbt,  intima- 
ting the  authority  to  the  Coal  Committee  to  make  over  a  package  repeived  from  the 
Court  of  Directors,  containing  specimens  of  copper  ore,  exhibiting  the  various  stages 
of  its  reduction,  for  deposit  in  the  Museum  of  Economic  Geology. 

Several  specimens  of  snakes,  minerals,  &c.  were  presented  by  Lieut.  M.  Kittob, 
accompanied  with  the  following  letter  firom  that  Officer  : — 

To  H.  Torrbns,  Esq. 
Secretary  to  the  Asiatic  Society  qf  Bengal, 
Mt  dbar  Torrbks,^!  had  hoped  to  have  been  able  to  have  attended  the  Society's 
meeting  this  evening,  and  have  presented  the  few  specimens  of  snakes  and  minerals, 

5c 
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&c.  as  per  annexed  memo,  which  I  now  send,  but  a  relapse  of  fever  prevents  me.  I 
reg;ret  that  I  should  not  have  bjsen  able  to  have  brought  a  finer  and  more  extensive 
collection,  but  there  are  reasons  for  it,  which  the  least  mentioned  the  better. 

I  would  beg  to  invite  the  attention  of  any  member  versed  in  mineralogy  to  the 
minerals;  they  belong  to  the  iron  formation  of  the  Keunjhur  Mountains*  and  appear 
uncommon. 

The  fish  is,  I  fancy,  a  nondescript  species  of  carp,  it  is  a  stone-sucker  like  the  loach, 
and  has  like  feed«rs  or  appendages  to  the  mouth ;  it  is  like  the  **  kalabanse,"  which  is  also 
a  stone-sucker,  but  it  differs  in  size,  colour,  and  the  shape  of  the  mouth  in  particular;  it 
is  sometimes  caught  as  high  as  2|  to  3  seers  in  weight.  The  specimen  from  which  the 
drawing  was  taken  was  about  1 J  seer  or  more.  I  have  never  seen  this  in  any  other  river 
but  the  Brahmen's,  which  abounds  in  fish,  and  this  is  the  second  nondescript  fish 
I  have  found  in  that  river. 

The  squirrel  is  quite  destroyed ;  it  has  lost  three  inches  of  its  tail,  which  quantum 
was  of  a  pale  slate  colour.  I  believe  the  animal  to  be  full  grown,  as  there  is  a  consi- 
derable variety  of  the  tribe  in  the  Keunjhur  Mountains;  perhaps  this  specimen  is 
sufficiently  perfect  to  admit  of  being  properly  described  by  Cantor  or  M'Clblland,  to 
whom  it  is  my  wish  that  all  the  specimens  be  sent,  for  examination  and  nomenclature. 
The  snakes  must  go  to  Cantor.  There  are  several  which  are  well  known.  I  brought 
them  merely  to  increase  the  stock,  to  enable  the  Society  to  furnish  duplicates  to  other 
Museums.  The  birds*  eggs  are  damaged ;  they  will  do  in  the  room  of  better  specimens. 

The  book  I  send,  I  consider  to  be  a  curiosity. 

Yours  sincerely, 

Calcutta,  1st  SeptembeTf  184L  M.  Kittos. 

Minerals. 

Three  specimens  from  the  iron  formation  of  the  Keunjhur  Mountains. 

Two  Ditto  of  serpentine  and  one  green  quarts  (?)  from  Juspoor. 

Ditto  of  an  elegant  squirrel,  Keunjhur  hills. 

Ditto  6  snakes,  and  a  kind  of  scorpion,  also  lizard,  Keunjhur  and  Mohurbhusj 
jungles. 

Ditto  broken,  and  of  a  hawk,  called  in  Hindoostan  **  Luzzur." 

An  unfinished  drawing  of  a  fish  caught  in  the  Brahmen's  river,  believed  to  be  a 
nondescript. 

An  ancient  work  in  one  volume,  with  manuscript  marginal  notes;  entitled  "  A  Dm- 
course  touching  the  Spanish  Monarchy,"  translated  from  the  Latin  edition  by  Campa- 
NBLLA,  a  Spanish  monk,  in  the  16th  century,  printed  in  1654. 

A  war-cap  adorned  with  human  hair,  and  a  crest  of  the  tail  hair  of  the  elephant, 
worn  by  the  chie&  of  the  Naga  tribes,  together  with  some  Naga  spears  and  swords,  were 
presented  by  Mr.  Milne,  late  in  the  employ  of  the  Assam  Tea  Company. 

The  Secretary  noticed  the  safe  arrival  of  the  taxidermist,  who  had  been  sent  to 
Chybassa,  and  placed  under  Lieut  S.  Tickbll,  in  pursuance  of  the  plans  the  Society 
have  in  view,  of  placing  taxidermists  throughout  the  country,  for  the  preparation  of 
ebjects  collected  by  Members,  who  take  an  interest  in  the  subject. 

For  the  presentations  and  contributions,  the  thanks  of  the  Society  were  accorded. 
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At  a  Special  Meeting  held^  on  the  2ith  September  1841,  cf  the  Com- 
mittee of  Papers — 

The  Hon'ble  Sir  E.  Rtan,  in  the  Ckair. 

Read  letter  from  Mr.  H.  Piddikoton  of  9th  September  1841,  reporting  that  on 
the  6th  idem  he  had  delivered  over  charge  of  his  departments  of  the  Museum  of 
the  Asiatic  Society  to  Mr.  E.  Blyth. 

Head  the  following  correspondence  with  that  gentleman : — 

To  EowABD  Bltth,  Esq. 

Sir, — As  you  have  now  taken  charge  of  the  Museum  of  the  Asiatic  Society  of  Ben- 
gal, in  your  quality  of  Curator  of  that  Museum,  I  am  directed  by  the  Honorable  the 
President  to  address  you,  for  the  purpose  of  pointing  out  those  particular  points  to  which 
the  Society  would  wish  you  to  give  your  first  and  most  earnest  attention. 

2.  The  Hon.  the  President  in  writing  to  Professor  Wilson  regarding  the  qualifica- 
tions of  a  Curator  for  the  Society,  (a  refereifice  which  resulted  in  procuring  for  the 
Society  the  advantage  of  your  service,)  made  use  of  the  following  terms,  in  specifying 
what  was  required. 

**  We  think  the  office  should  be  filled  by  a  person  who  can  give  to  the  Museum  his 
principal  attention,  and  be  in  attendance  from  11  to  4  p.  m.  The  Salary  is  250  Rs. 
a  month.  As  to  duties,  we  require  monthly  reports  on  the  state  of  the  Museum.  We 
do  not  allow  specimens  to  be  removed  from  the  Museum.  Our  Museum  has,  in  fact,  two 
departments.  The  Oriental  Antiquities,  Numismatics,  &c.  &c.  we  must  leave  to  our 
Oriental  Secretary,— but  as  to  every  thing  connected  with  Natural  History  in  our  Muse- 
um, we  look  to  our  Curator, — all  this  is  specified  in  a  paper  in  our  Journal,  or  rather  in 
the  minutes  of  the  Proceedings  of  the  Society  for  December  1839,  when  the  question 
was  fully  considered." 

3.  The  Hon.  the  President  has  desired  me  to  enter  the  above  at  length  for  conveni- 
ence of  reference,  although  well  aware  that  you  must,  in  all  probability,  have  already 
perused  the  passage  in  the  original  letter  to  Professor  Wilson,  before  completing 
your  arrangement  with  the  Professor  on  the  part  of  the  Society. 

4.  The  paper  referred  to,  as  containing  a  detailed  statement  of  the  Curator's  duties, 
you  have  doubtless  also  seen.  I  append  it  (as  published  in  No.  96,  Asiatic  Society's 
Journal,  December  1839,  p.  1060.),  for  readier  reference. 

5.  <*The  first  object  of  the  Society,"— it  is  there  stated—-"  in  remodelling  its  Mu- 
seum, should  be  to  form  a  grand  collection  of  minerals  and  fossils,  illustrative  of  the 
Geology,  Geography,  and  Palaeontology  of  our  British  Indian  possessions."— This  great 
object  it  is  the  anxious  and  earnest  desire  of  the  Society  to  see  carried  out ;  and  with  the 
Museum  of  Economic  Geology  now  added  to  our  own,  and  the  very  large,  but  still  much 
disordered  collections  belonging  to  the  Society,  it  is  believed  that  opportunities  exist 
of  forming  the  basis,  at  any  rate,  of  a  great  Mineralogicaland  Geological  Collection, 
useful  in  every  and  all  respects  to  the  scientific  Student,  the  Miner,  or  the  Agricul^ 
turist. 

6.  The  Hon.  the  President  is  most  anxious  to  know,  what  course  you  propose  to  adopt 
in  carrying  out  the  design  of  the  Society.  The  late  officiating  Curator,  during  the 
short  period  of  his  holding  the  office,  has,  as  you  will  observe,  done  much  towards  the 
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classification  of  many  of  the  superb  collections  belonging  to  the  Society.  His  patience 
and  energy  have  led  to  the  recovery  of  many  specimens  supposed  to  have  been  lost, 
and  to  the  restoration  of  more  than  one  collection,  such  as  Dr.  Gerard's,  from  the 
Himalaya,  unique  in  rarity  and  value. 

7.  The  Hon.  the  President  does  not  doubt  but  that  your  ability  and  scientific  know- 
ledge will  be  steadily  directed  towards  carrying  out  the  general  objects  of  the  Society, 
but  being  specially  interested,  as  in  possession  of  the  wishes  of  that  body,  upon  the  im- 
portant question  above  noted,  and  being  led  to  believe  moreover  that  a  different  branch 
of  science  is  that  to  which  you  are  from  habit  and  inclination  most  ready  to  devote  your 
principal  attention,  he  has  directed  me  to  request  that  you  will  oblige  him  by  stating 
how  far  you  consider  yourself  qualified  to  undertake  the  main  duties  of  the  Curatorship, 
(as  stated  in  the  accompanying  paper,)  including  the  charge,  conduct,  and  advance- 
ment of  the  formation  of  the  Museum  of  Economic  Geology. 

8.  I  am  desired  to  observe,  that  the  Society  of  which  you  are  Curator,  has  always  in 
view  the  interests,  in  the  first  instance,  of  India,  as  respects  the  elucidation  of  her 
natural  phoenomena,  the  development  of  her  resources,  and  the  advancement  of  know- 
ledge in  all  branches  of  science  whereby  this  country  may  be  benefited.  The  Society 
works  therefore  for  itself,  and  not  subordinately  to  any  other  body  whatsoever.  The 
first  fruits  of  all  labour  by  its  Members,  or  its  Office-bearers  are  due  to  it ;  the  subse- 
quent results  are  of  course  available  for  general  uses. 

9.  I  am  directed  to  request  that  you  will  favor  the  Hon.  the  President  with  a  reply 

at  your  early  convenience,  and  have  the  honor  to  be. 

Your  obedient  servant, 

H.  TORBBNS, 

Secretary ^  Asiatic  Society  qf  Bengai. 

To  THE  Secretary  of  the  Asiatic  Soc;btt. 

Sir, — I  beg  to  acknowledge  the  receipt  of  yottr  communication,  detailing  the  objects 
which  it  is  the  desire  of  the  Asiatic  Society  should  more  prominently  engage  my  at- 
tention, in  endeavouring  to  fulfil  the  duties  of  Curator  to  their  Museum ;  and  I  fully 
trust  that,  with  the  great  facilities  afforded  me  in  maturing  what  acquaintance  I  alrea- 
dy possess  relative  to  the  multitudinous  and  highly  diversified  objects  of  investigation 
committed  to  my  charge,  I  shall,  in  reasonable  time,  be  able  to  afford  entire  satisfaction 
to  the  Society,  by  carrying  out  their  wishes  in  every  department,  which  falls  within  the 
scope  of  my  duties  to  investigate. 

When,  however,  it  is  remembered  that  these  duties  comprise  various  departments 
of  the  general  subject  of  Natural  History,  to  which  in  Europe  the  principle  of  division 
of  labour  is  applied,  and  that  it  is  rare  to  find  an  individual  minutely  conversant  with 
the  details  of  two  or  more  of  these  departments,  to  the  extent  which  I  consider  neces- 
sary to  enable  me  to  discharge  efficiently  wha[t  is  generally  expected  from  an  indi- 
vidual filling  the  office  of  Curator  to  a  Museum,  I  think  I  may  crave  some  indulgence 
on  the  part  of  the  Society,  if  I  do  not,  at  the  very  first,  prove  alike  proficient  in  every 
one  of  these  several  departments,  confidently  appealing  to  the  lexperience  of  any  prac- 
tical naturalist,  for  an  acknowledgment  of  the  reasonableness  of  the  plea  which  I 
have  here  ventured  to  offer. 

It  is  in  the  Mineral  Department,  unfortunately,  that  I  am  at  present  less  qualified, 
by  previous  study,  to  devote  my  immediate  and  first  labours  advantageously  for  the 


1841.]  Asiatic  Society,  757 

Society ;  but  with  the  opportunities  for  study  which  are  now  before  me,  and  with  the 

liberal  encouragement  and  support  I  may  reckon  upon  receiving,  I  do  not  fear  but  thai 

1  shall  soon  render  myself  competent  to  discharge  that  portion  of  my  duty  which 

relates  to  the  efficient  management  of  the  Museum  of  (Economic  Geology ;  this  being 

a  subject  in  which  I  feel  the  liveliest  interest,  and  with  the  high  importance  of  which 

I  am  deeply  and  thoroughly  impressed. 

In  all  that  relates  to  the  determination  of  organic  forms,  recent  or  fossil,  I  hope  to  be 

already  able  to  meet  the  wishes  of  the  Society,  having  heretofore  more  particularly 

devoted  myself  to  this  exceedingly  comprehensive  branch  of  study,  which  has  found 

me  very  ample  employment  in  attaining  to  wh^t  information  on  the  subject  I  at 

present  possess. 

With  great  respect, 

Asiatic  Society's  Rooms,  I  am.  Sir, 

Calcutta^  Tfind  September,  1841.  Your  obedient  servant. 

Edward  Bltth. 

Resolved,  with  special  reference  to  the  letter  from  Mr.  E.  BtTTH,  that  he  be  put 
in  charge  of  the  office  of  Curator,  upon  the  understanding  that  the  appointment  will  be 
made  permanent,  if  at  the  end  of  twelve  months  he  has  qualified  himself  for  carrying  out 
the  intentions  of  the  Society  respecting  their  Museum,  as  set  forth  in  the  Proceedings 
of  the  Society,  recorded  in  the  December  No.  (96)  of  the  Asiatic  Society's  Journal, 
1839. 

Ordered, — That  a  copy  of  the  foregoing  resolution  be  communicated  to  Mr.  £. 
Bltth. 
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Description  of  a  Persian  Astrolabe^  submitted  to  the  Asiatic  Society 
by  Major  Pottinger,  By  J*  Middleton,  Esq.  Principal  of  the 
Government  College  aJt  Agra. 

The  Astrolabe,  whose  name  sufficiently  expresses  the  purpose  which 
it  was  originally  intended  to  subserve,  seems  at  first  to  have  been  of 
very  simple  construction,  consisting  df  two  concentric  rings  of  brass, 
the  one  revolving  within  the  other,  upon  pivots  fixed  in  their  exterior 
and  inner  edges  respectively.  The  instrument  thus  formed,  was  so 
placed,  that  its  exterior  circle  coincided  with  the  plane  of  the  meridian  ; 
the  interior  one  was  then  made  to  revolve  till  the  shadows  of  that  part 
of  the  limb,  towards  the  subject  of  observation,  overlapped  that  of  the 
opposite  part,  when  the  opening  of  the  rings  shewed  the  meridional 
distance  of  the  luminary.  By  a  different  adjustment  of  this  simple 
instrument,  the  zenith  distance  of  the  sun,  and  hence  the  latitude  of 
the  place,  could  be  nearly  ascertained.  Subsequently,  the  number  of 
rings  of  which  the  instrument  was  composed,  was  augmented  until 
not  only  the  meridian,  but  also  the  Equator,  the  Ecliptic,  the  Colures, 
&c.  were  represented,  and  thus  it  was  when  Ptolemy  found  it,  who 
established  the  principles,  and  contrived  the  means,  by  which  to  pro- 
ject the  whole  upon  a  plane  surface ;  and  to  this  projection  he  gave  the 
name  Planisphere.  Of  the  modification  of  the  Astrolabe  the  Arabs 
availed  themselves,  and  were  enabled  by  their  improvements  in  science, 
especially  in  Trigonometry,  to  raise  it  to  a  degree  of  perfection  which 
sufficed,  during  several  centuries,  both  in  Asia  and  part  of  Europe,  for 
No.  118.     New  Series,  No.  34.  5  d 
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the  somewhat  unscrupulous  scientific  purposes  of  those  times.     To 
what  extent  the  Astrolabe  may  be  now  used  by  observers  in  Central 
Asia,  I  am  unable  to  ascertain ;  but  among  Arab  navigators  it  has  given 
place,  generally,  to  the  quadrant  or  sextant,  upon  which  it  has  conferred 
its  name  ;  the  latter  being  called  the  Belatee  (or  foreign)   Oosturlab. 
Though  but  little  that  is  new  can  be  said  at  the  present  day  on  the  sub- 
ject of  the  Astrolabe,  about  which  volumes  have  already  been  written, 
yet  the  one  which  in  this  article,  I  propose  to  describe,  is  so  superior  in 
its  kind,  and  displays  a  degree  of  taste  and  accuracy  of  execution,  which 
we  would  scarce  be  prepared  to  expect  from  Central  Asia,  about  a 
century  and  a  half  ago  ;*  and  it  is  at  the  same  time  so  crowded  with 
facts  subservient  to  science,  or  superstition,  that  I  am  inclined   to 
believe  a  short  description  of  it  will  not  be  unacceptable.     As  to  the 
plates,  I  may  say  generally,  that  for  the  Persian  names  of  the  planets 
and  signs,  I  have  substituted  the  Greek  symbols,  which  modern  times 
have  adopted,  and  have  changed  for  the  Arabic  numerals,  those  used 
by  ourselves.     To  this  substitution,  I  have  necessarily  sacrificed  the 
elegance  of  the  original  inscription,  in  which  the  light  and  graceful 
forms  of  the  Persian  characters  are  tastefully  intertwined  with  flowers. 
The  object  I  had  in  view,  constrained  me  to  this  sacrifice, — and  that 
was,  to  present,  in  as  simple  and  general  a  form  as  possible,  an  intelli- 
gible view  of  the  instrument. 

The  Astrolabe  in  question  was  brought  from  Herat  by  Major  Pot- 
tinger ;  it  consists  of  a  circular  piece  of  brass,  about  eight  inches  in 
diameter,  and  three-fourths  of  an  inch  thick,  being  on  one  side  so  hol- 
lowed out,  as  to  contain  several  plates  of  brass,  upon  either  side  of 
which  Planispheres  are  described,  according  to  the  latitudes  of  the 
principal  places  of  Mahomedan  powMr  or  veneration.  On  its  upper 
limb  is  a  triangular  piece  of  brass,  not  represented  in  the  plate, 
through  the  apex  of  which  a  ring  is  freely  passed,^  by  which,  for  pur- 
poses of  observation,  the  instrument  may  be  suspended  in  the  vertical. 
The  back  of  the  Astrolabe,  with  exception  of  the  triangular  part,,  above 
mentioned,  is  represented  in  Plate  I.  Fig.  a.  while  the  face  is  partially 
shewn  in  Plate  II.     I  say  partially,  because  the  outer  edge  of  the 

*  Note.— The  Astrolabe  was  procured  by  Major  Pottinger  from  a  party, 
who  had  gotten  possession  of  it  on  the  flight  of  the  original  owner  from 
Herat,  some  time  previous  to  the  last  siege  of  the  town  by  the  Persians. 

ft 
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recess,  in  which  the  trelliced  circle  represented  by  Plate  II.  revolves, 
is  divided  into  360°,  a  mode  of  graduation  well  known  to  the  ancients 
I  have  also  refrained  from  introducing  drawings  of  all  the  Planispheres; 
since  the  doing  so  would  have  swelled  the  number  of  plates  to  fourteen, 
without,  at  ihe  same  time,  disclosing  a  new  truth,  or  illustrating  an  old 
one. 

Premising  these  general  observations,  I  shall  now  proceed  to  more 
particular  explanation,  throughout  which,  agreeably  to  my  plan,  I 
shall  abstain  from  introduction  of  the  abstract  forms  of  science.  I 
shall  also,  for  greater  perspicuity,  subdivide  my  description,  and  arrange 
it  under  heads  corresponding  with  the  purposes  which  the  instrument 
is  intended  to  serve ;  viz.  those  of  Astronomy,  Astrology,  Geography — 
and  first  of  its 

Astronomy, — I  have  already  said,  that  but  little  new  can  be  adduced 
on  the  subject  of  the  Astrolabe,  and  the  same  remark  applies  to  Arabian 
science  generally.  The  admirable  works  which  the  French  savans 
have  conferred  upon  the  world  on  the  Astronomy  of  the  Ancients,  leave 
but  meagre  gleanings  for  whoever  may  follow,  especially  in  respect  to 
Arabian  astronomy.  I  shall  therefore  in  the  following  remarks  con^ne 
myself  to  a  description  of  the  astronomical  uses  for  which  the  instru- 
ment in  question  was  probably  intended,  and  refer  such  who  would 
acquaint  themselves  with  the  principles  employed  in  its  construction, 
to  the  "  Astronomie  Ancienne"  of  Delembre.* 

In  Plate  I,  which  represents  the  back  of  the  Astrolabe^  the  upper 
limb  is  divided  from  the  left  and  right ;  or,  as  the  Arabs  express  it,  from 
the  east  and  west  points,  into  two  equal  parts,  terminating  on  the 
highest,  or  zenith  point;  these  quadrantal  arcs  are  again  subdivided 
into  ninety  equal  parts  or  degrees,  ^'  the  use  pf  the  limb  thus  graduated, 
is  for  observation  of  the  altitudes  of  celestial  bodies,  whether  for 
ascertainment  of  the  latitude,  or  of  the  time.  The  instrument,  it  is 
true,  might  be  employed  with  even  greater  accuracy  for  the  determi- 
nation of  terrestrial  heights  and  distances,  but  I  am  not  aware  that 
the  Arabs  ever  do  employ  it  for  such  purposes ;  the  manner  in  which 
the  Astrolabe  is  used,  is  this:  the  label,  or  index,  Plate  I.  Fig.  b,  is 
fixed  upon  its  back  by  its  axis  c,  which  not  only  secures  it  there,  but 

♦  qu  :  Bailly  ?  Ed. 


762  Description  of  a  Persian  Astrolabe,  QNo.  118. 

also  passing  through  the  centres  of  the  Planisphere  discs,  together  with 
the  trelliced  plate  (Plate  II)  on  the  face,  binds  the  whole  firmly  and  com- 
pactly.    The  observer  now  suspends  the  instrument,  by  holding  the 
ring  mentioned  above  in  his  right  band,  the  line  passing  through  the 
origin  of  the  graduated  arcs,  and  the  centre  thas  being  horizontal, 
while  that  through  their  terminus,  and  at  right  angles  to  the  former, 
is  necessarily  vertical.     The  object  to  be  observed  is  now  made  to 
coincide  with  the  plane  of  the  quadrants,  and  the  label  is  turned 
towards  it,  until  a  ray  of  light  pass  from  it  to  the  eye  of  the  observer, 
through  the  perforations  of  two  small  plates  projecting  from  the  label 
near  its  ends,  and  at  right  angles  to  its  length,  (Plate  I.  Fig.  b.)     The 
arc  of  the  quadrant  between  the  horizontal  line  and  the  edge  of  the 
label,  will  evidently  be  the  altitude  required.     There  are  undoubtedly 
several  sources  of  error,  which  would  render  such  an  instrument  unfit 
for  the  purposes  of  modern  science,  but  with  those  for  whose  use  it 
was  originally  intended,  its  imperfections  would  be  unimportant.     It 
is  evident,  that  in  the  observation  described,  the  altitude  obtained  is 
too  great  by  the  whole  amount  of  refraction,  an  error  which  becomes 
considerable,  when  the  object  is  near  the  horizon.    I  am  of  opinion,  to, 
that  the  error  in  reading  off  the  altitude  would  not  be  sufficiently 
allowed  for,  when  repeated  observations  are  impracticable,  under  5/ 
Another  ground  of  inaccuracy  would  necessarily  be  the  difficulty,  almost 
impossibility,  with  such  an  instrument  of  taking  the  centre  in  observa- 
tions of  the  sun.     These  errors,  springing  from  different  sources,  might 
sometimes,  it  is  true,  correct  each  other  to  a  certain  extent,  but  this 
vague  probability  must,  of  course,  be  insufficient  to  produce  confidence 
in  the  instrument. 

The  parallel  straight  lines  on  the  left  of  the  upper  limb  are  semi- 
almacanthers,  or  semi-circles  of  celestial  altitude,  seen  on  their  edges, 
while  the  concentric  arcs  on  the  right  seem  to  be  intended  to  connect 
those  signs  which  have  north  declination  with  those  which,  in  that 
respect  correspond  with  them  towards  the  south  ;  such  a  table  is 
committed  to  memory  by  Asiatic  astronomers,  to  which  the  neat 
arrangement  is  well  suited. 

Under  the  central  line,  and  symmetrical  with  the  centre,  are  two 
rectangles,  the  one  within  the  other,  and  whose  length  is  twice  their 
breadth.      The  figures  alluded  to,  are  immediately  recognizable  by 
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terms — horizontal  shadow, — vertical  shadow, — at  thehr  longer  and 
shorter  sides,  respectively.  These  rectangles  are  each  divided  into 
two  equal  parts  by  the  production  of  the  vertical  line  above.  They 
are  next  divided  on  the  lower  edge  from  the  centre  towards  the  right 
into  twelve,  anil  towards  the  left  into  seven  equal  parts.  The  vertical 
edges  are  also  submitted  to  similar  graduation.  The  meaning  and 
principle  of  these  graduations  the  next  paragraph  will  explain. 

To  the  Arab,  as  to  the  Hindoo  astronomer,  the  gnomon  was  an 
important,  if  not  an  indispensable  auxiliary.  Some  divide  the 
shadow  into  twelve,  others  into  seven  equal  parts,  according  to 
fancy,  or  the  length  of  the  gnomon  employed.  This  scale,  whether 
divided  into  twelve  or  seven  parts,  is  of  the  same  length  as  the  gno^ 
mon  itself,  and  is  consequently  only  capable  of  measuring  altitudes 
within  the  limits  of  0°  and  45",  or  45®  and  90**,  according  to  the 
situation  of  the  plane  upon  which  the  gnomon  stands.  In  order  to 
compensate  for  this  insufficiency,  two  gnomons  are  used,  one  parallel 
to  the  horizon,  and  one  vertical  to  it.  At  sun  rise,  it  is  evident, 
the  shadow  of  the  vertical  gnomon  is  indefinite,  and  is  for  long  after 
incapable  of  being  used  as  a  measure  of  altitude.  Again,  at  the  time, 
of  sun  rise,  the  shadow  of  the  horizontal  gnomon^  pointed  as  it  is 
towards  the  east,  is  zero,  and  gradually  increases  as  the  sun  ascends, 
until  he  has  attained  the  altitude  of  45®,  when  the  shadow  reaches 
the  limit  of  its  scale,  and  from  that  time  ceases  to  be  available  as 
a  measure  of  altitude.  Whilst  the  shadow  of  the  horizontal  ^omon  has 
been  thus  slowly  stretching  itself,  that  of  the  vertical  has  contracted 
to  the  further  end  of  its  scale,  and  is  now  prepared  to  perform  the 
functions  for  which  the  other  ceases  to  be  qualified;  and  the  same 
process  is  repeated,  but  in  an  inverse  order,  till  the  going  down  of 
the  sun. 

The  scales  by  which  shadow  is  measured,  are  sometimes  made  ^ve 
times  the  length  of  the  gnomon,  the  shadow  being  then  divided  into 
sixty  and  thirty-five  equal  parts ;  but  as  such  a  scale  could  not  be  laid 
down  upon  the  instrument,  without  causing  embarrassment,  or  injury 
to  its  compactness,  the  following  ingenious  artifice  is  resorted  to.  In 
construction  of  the  Astrolabe,  the  horizontal  scales,  just  described, 
are  produced  to  the  right  and  left  respectively,  the  former  being  then 
divided  into  sixty,  the  latter  into  thirty*five  equal  parts.     This  done, 
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the  edge  of  a  geometrical  rule  is  passed  over  the  centre  of  the  instru- 
ment and  each  of  the  divisions  successively,  and  the  points  in  which 
the  same  edge  cuts  the  limb  are  marked  ;  the  numbers  corresponding  to 
them  on  the  original  scale  are  then  affixed,  and  thus  the  rectilinear  scales 
have  been  projected  into  the  more  convenient  form  of  circular  ones, 
seen  in  the  exterior  demi-annulus  of  the  lower  limb.  It  is  plain  that, 
by  means  of  these  scales  and  the  quadrants  of  altitude,  the  height 
of  the  sun  being  given,  the  length  of  the  shadow  may  be  found,  and 
reciprocally. 

Having  thus  described,  however  imperfectly,  the  astronomical  uses 
of  the  back  of  the  Astrolabe,  I  proceed  next  to  its  face,  wliich  exhibits 
a  stereographic  projection  of  the  ecliptic  on  the  plane  of  the  equator. 
I  should  here  mention,  that  Plate  V.  shews  the  method  of  construc- 
tion here  employed.  If  I  recollect  right,  Delembre  gives  a  less  ac- 
curate method  by  which  he  believed  Arabian  astronomers  effected  this 
projection,  and  on  this  account  I  consider  this  a  very  accurate  and  neat 
plate,  too  important  to  omit,  and  by  means  of  which,  when  fixed  over  the 
Planispheres  by  the  common  axis,  yet  left  free  to  revolve,  many  in- 
teresting and  useful  problems,  for  which  globes  are  used  with  us,  may 
be  readily  performed.  The  numbers  on  its  fancifully  formed  angular 
points  correspond  with  those  of  the  list  of  stars,  with  which  this  part  of 
my  description  will  conclude.  On  the  instrument  itself,  the  names,  as 
given  in  the  table,  are  neatly  engraved ;  this  the  flexibility  of  the 
Arabic  character,  and  its  susceptibility  of  packing,  permitted ;  with 
ours,  on  the  contrary,  it  could  scarce  be  done,  and  I  have  therefore 
preferred  on  that,  and  other  grounds,  the  method  of  reference  by 
numbers.  I  believe,  observations  regarding  these  stars  should  more 
properly  come  under  the  astrological  head ;  but  &8  they  are  used  for 
ascertaining  the  time  of  the  night,  &c.  and  as  there  is  besides  some- 
thing very  interesting  about  them,  I  prefer  reversing  them  from  that 
situation. 

Ulug  Beg,  whose  authority  we  have  given  for  the  position  of  the  stars, 
was  king  of  Samarcand,  and  flourished  in  the  early  part  of  the  fifteenth 
century.  He  was  an  eminent  astronomer  ;  and  the  accuracy  with  which 
his  observations  were  made,  is  sufficiently  proved  by  the  fact,  that  on 
making  computation  from  his  data,  for  the  present  time,  I  could  readi^ 
ly  discover,  with  one  exception,  the  stars  inscribed  on  the  plate.     The 
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learned  Hyde,  who  gives  a  Latin  version  of  Uiug  Beg's  tables,  which  was 
obligingly  lent  to  me  by  our  worthy  Secretary,  in  his  able  preface  to  that 
work,  says  6f  the  author,  **  Inter  distractiones  animi  et  repetita  regni 
negotia  administranda  ad  subtiliora  in  scientus  investiganda  se  appli- 
cuit."  And  again  quoting  a  contemporary  historian  and  panegyrist, 
he  says,  **  At  celsus  iste  animus  etsi  in  summo  rerum  fastigio  esset 
constitutus  tamen  in  pulverem  mathematicum  descendere  non  dedig- 
natus  esset."  This  historian,  obviously,  did  not  understand  that  the 
royal  astronomer  while  thus  engaged,  was  but  drawing  pleasure  from 
its  purest  source,  and  inscribing  his  name  on  the  bright  heavens,  in  a 
character  which  would  not  soon  be  forgotten.  We  are  informed  by 
Ulug  Beg  himself,  that  for  the  observations,  the  result  of  which  appear 
in  his  tables,  he  caused  to  be  constructed  a  quadrant  of  great  radius, 
"  cujus  radius  altitudine  Templi  Sanctae  Sophias  aequaret,"  and  that  the 
latitudes  and  longitudes  of  the  stars  thus  obtained,  were  to  serve  as 
data  for  future  computations,  the  method  of  effecting  which,  he  himself 
supplies. 

*'  Stellarum  loca  in  tabulis  designavimus  pro  initio  anno  Hejyra  841, 
at  quovis  tempore  quis  possit  stellarum  loca  inveuire  cum  singulis  sep- 
tuagenis  annis  solaribus  per  annum  tantum  gradum  moveantur."  The 
addition  of  1®  for  every  70  years  is  not  quite  correct,  as  the  precession 
of  the  equinoxes  is  about  P  in  72  years  nearly,  on  the  average,  since 
the  time  of  Ulug  Beg;  at  present  it  is  1°  in  71.66  years.  Allowance 
is  also  to  be  made  for  the  diminution  of  the  obliquity,  a  fact  which 
appears  to  have  been  unknown  to  ancient  astronomers. 
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Astroloffy, — This  is  a  subject  which,  I  am  aware,  has  but  little  in- 
terests for  us ;  yet  I  should  have  but  unsatisfactorily  completed  the  work 
I  have  undertaken,  had  I  passed  it  over.  Among  the  Mahomedans  of 
India,  too,  so  far  as  my  information  enables  me  to  judge,  Astrology  is 
but  little  respected ;  some  of  the  most  intelligent  of  theo))  whom  I  have 
met  with,  and  questioned  on  the  subject,  evidently  disliked  the  inquiry  ; 
and  generally  replied  to  the  effect,  that  there  is  no  power  in  the  crea- 
tion but  that  of  the  Deity,  and  that  it  is  against  the  religion  of  a  true 
Mussulman  to  believe  in  other  influences.  It  is  however  probable,  that 
extreme  ignorance  on  subjects  connected  with  science  may  have  as 
much  to  do  with  their  disbelief,  as  rigid  piety.  What  degree  of  import- 
ance may  be  at  present  attached  to  it  in  Central  Asia,  I  am  not  aware ; 
i£^  however^  I  may  judge  from  the  care  and  finish  which  have  been 
bestowed  on  this  part  of  the  Astrolabe,  and  its  completeness,  it  is  con- 
siderable;  and  I  remember  Major  Pottinger  stating,  that  the  instrument 
was  chiefly  used  for  Astrological  purposes,  by  the  person  from  whom  he 
obtained  it.  Towards  the  South  West,  it  appears  to  have  still  its  hold, 
since  Lamartihe  informs  us,  in  his  Travels  in  Palestine,  that  on  his 
visit  to  the  eccentric  Lady  Esther  Stanhope,  he  thought  he  could  detect 
the  secret  of  her  surprising  influence  over  the  lawless  tribes  of  the 
desert,  in  her  enthusiastic  belief,  and  apparent  skill,  iU  the  sciences  of 
Astrology  and  Palmistry. 

Among  the  Hindoos  it  is  still  implicitly  believed  in,  and  the  neces- 
sity which  this  imposes  on  those  who  profess  it,  of  being  acquainted 
with  the  prominent  facts  of  Astronomical  science,  has  served  to  con- 
tinue down-  to  our  times  disfecUe  membrcB  of  their  ancient  system, 
which  otherwise,  like  the  rest,  would  probably  have  been  lost.  I  shall 
now  proceed  to  explain,  what  part  the  Astrological  constants  engraved 
upon  the  Astrolabe,  (Plate  I.  Fig.  a.)  bear  in  the  casting  of  a  Horoscope, 
be  it  natal  or  annual. 

The  interior  of  the  rectangle,  about  the  sides  of  which,  as  already 
explained,  are  distributed  the  divisions  of  shadow,  as  also  the  four 
interior  demi-annuli  of  the  lower  limb  are  entirely  devoted  to  Astro- 
logical purposes. 

The  rectangle  contains  the  celestial  Trigons,  so  called  from  their 
positions  in  the  ecliptic  occupying  the  vertices  of  equilateral  triangles, 
together    with    the    Planets  which   govern  them    by  day,    and  those 
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which  govern  them  by  night.  Their  influences  are  expressed  in  gene- 
ral terms  in  the  margin.  Their  order  in  the  drawing  is,  according  to 
that  of  Persian  writing,  from  left  to  right  ,and  hence  perhaps  the  fol* 
lowing  arrangement  will  be  found  more  plain : — 
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These  mansions  occupy  a  prominent  place  in  the  Astrological 
system ;  certain  actions  are  to  be  annually  performed,  certain  to  be 
avoided  by  a  person  throughout  Hfe,  according  to  the  mansion  in 
which  the  moon  was  at  the  time  of  his  birth.  With  the  Hindoos,  each 
mansion  is  divided  into  four  equal  parts,  to  each  of  which  appertains 
exclusively  a  certain  letter  or  syllable,  according  to  which  the  name 
of  a  person  born  during  the  occupancy  of  such  portion,  has  its  com- 
mencement determined.  For  instance,  the  late  Lion  of  the  Punjab 
must  have  been  born  while  the  moon  was  in  the  l«t  quarter  of  the 
15th  mansion,  as  to  that  alone  belongs  the  letter  i^  with  which  his 
name  4^l||^^  f^%  commences.  There  are  many  other  attributes 
which  they  possess,  but  which  it  would  be  tedious  and  unprofitable  to 
mention.  The  names  of  Mahomedans  are  determined  by  the  Koran,  as 
the  sortes  ol  old  were  by  a  reference  to  Virgil. 

The  next  demi-annulus  contains  the  faces  or  ai^ects  of  the  planets, 
the  nature  and  importance  of  which  are  as  follow : — Each  planet  views 
with  full  power  the  sign  opposite  to  that  in  which  he  is,  if  in  the  4th 
and  10th  signs  with  one  half,  or  so  on. 

The  full  power  of  a  planet  is  represented  in  the  plate  by  the 
number  60,  the  half  by  30,  8(C.  &;c. 

The  third  demi-annulus  contains  the  signs  of  the  Zodiac  themselves, 
to  which,  as  will  be  seen,  the  others  are  referred. 

The  fourth,  and  last,  is  o(;cupied  by  the  hudood,  or  houses  of  the 
Planets,  which  I  have  termed,  not  happily  1  find,  ^*  comparative  influ* 
ences ;"  each  sign  is  divided  amongst  the  Planets.  For  instance,  to 
Jupiter  appertains  the  first  six  degrees  of  Aries,  and  consequently  if  he 
is  within  the  limits  of  the  first  six  degrees,  he  is  in  his  own  house ;  if 
between  the  sixth  and  twelfth  degrees,  in  the  house  of  Yenas,  and 
so  on. 

When  a  Horoscope  is  to  be  cast,  a  square  is  first  described,  and 
divided  into  twelve  compartments  as  IbDows  : — 
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The  arrangement  of  the  signs  in  this  is  intended  to  shew  their 
position  in  the  case  when  T  rises  at  the  time,  for  which  celestial 
interpretation  is  to  be  made. 

In  order  to  the  casting  of  an  Annual  Horoscope,  the  following  data 
have  to  be  established. 

First. — The  master  at  the  time  of  birth  of  the  changing  sign,  e.  g. 
if  Aries  rises  at  that  time,  the  next  year  at  the  same  hour  it  will  be 
Taurus,  and  so  on. 

Secondly. — The  master  of  the  first  house  for  the  year. 

Thirdly, — The  master  of  Trigons. 

Fourthly. — The  master  of  the  sun's  house  at  the  beginning  of  the 
year,  if  the  year  begin  during  the  day,  and  of  that  of  the  moon,  if  the 
year  begin  during  the  night. 

Fifthly. — The  master  of  the  first  house  at  the  time  of  birth,  if 
Aries  or  Scorpio  rose  at  that  time ;  Mars  is  the  ruling  planet  if  Taurus 
or  Libra ;  Venus,  if  Gemini  or  Virgo ;  Mercury,  if  Cancer ;  the  Moon,  if 
Leo ;  the  Sun,  if  Sagittarius  or  Pisces  ;  Jupiter  and  Capricornus  or 
Aquarius,  if  Saturn. 

The  above  observations  and  computations  having  been  duly  made, 
the  advantages  and  disadvantages,  to  which  every  planet  is  subject, 
are  represented  by  numbers.  The  former  are  then  added,  and  the 
sum  of  the  latter  subtracted  from  the  amount  of  each.  The  remain- 
ders are  now  compared,  and  the  planet  which  has  the  greatest  remain- 
der is  the  master  of  the  year,  and  his  influence  is  then  paramount. 

A  similar,  but  far  more  complex  process,  is  followed  in  determining 
a  natal  Horoscope ;   but  which,   as  my  object  is  merely  to  render 
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intelligible  the  inscriptions  on  the  Astrolabe,  it  were  superfluous  here 
to  enter  into. 

I  shall  now  take  leave  of  this  part  of  my  subject,  with  the  hope,  that 
a  structure  so  laboured  and  unsubstantial,  so  carefully  repaired  and 
sustained  by  selfishness  and  priestcraft,  will  at  no  distant  date  crumble 
into  dust,  when  the  congenial  shade  of  ignorance,  which  it  now  enjoys, 
shall  have  been  dissipated  by  the  sunshine  of  knowledge. 

Geography, — I  shall  now  describe  the  geographical  and  devotional 
parts  of  the  instrument.  The  association  of  these  two  subjects  in  one 
category  may  at  first  sight  appear  singular,  but  it  is  none  other  than  what 
the  Astrolabe  itself  exhibits.  I  have  not  deemed  it  necessary  to  present 
a  drawing  of  that  part  of  the  instrument  exclusively  devoted  to  these 
subjects,  since  I  feel  reluctant  to  increase  the  number  of  the  plates 
beyond  what  is  indispensably  requisite ;  and  in  the  present  case,  I  have 
hopes  of  making  myself  understood  by  explanation  alone. 

The  bottom  of  the  recess  in  which  the  Planispheres  repose,  is  di- 
vided by  concentric  circles,  the  common  centre  of  which  is  the  reason 
of  the  recess  into  the  annuli.  The  outer  of  these  contains  symbols 
indicating  the  directions,  generally  expressed,  of  Mecca,  from  the  places 
named  in  the  annulus  next  below,  and  correspond  with  S.  E.  for 
South-East,  &c.  The  second  contains  several  of  the  principal  places 
of  Mahomedan  veneration  and  power,  beginning,  of  course,  with  Mecca. 
The  third  and  fourth  are  devoted  to  the  longitudes  and  latitudes  of 
those  places  respectively,  and  the  fifth  is  occupied  with  the  azimuths 
of  the  Kaaba  at  each  of  them.  The  remaining  annuli  are  similarly 
occupied ;  and  thus  by  this  neat  arrangement,  fifty  of  the  principal 
Mahomedan  cities  in  Asia,  with  their  absolute  and  relative  positions, 
are  exhibited  at  one  view.  It  must  be  confessed,  however,  that  these 
latitudes  and  longitudes  are,  with  a  few  exceptions,  under  the  mdst 
favorable  view  of  them,  exceedingly  inaccurate,  and  consequently, 
so  are  also  the  azimuths  dependent    upon  them.*     Such  places  as 

*  The  following  is  their  method  of  deducing  the  azimuth  from  the  latitude.  Having 
cut  off  from  the  meridian,  beginning  at  the  zenith,  an  arc  equal  to  the  sum  or  differ- 
ence of  the  latitudes,  and  from  the  prime  vertical  an  arc  equal  to  the  sum  or  difference 
of  the  longitudes,  and  from  the  points  of  section  having  drawn  perpendiculars  to  the 
arcs  ;  the  point  in  which  these  perpendiculars  meet  is  the  zenith  of  Mecca.  Then 
having  drawn  chords  to  the  arcs  denoting  the  distances  of  the  zeniths,  and  those  ex- 
pressing the  differences  of  latitude  and  longitude,  they  easily  obtained,  by  Plane  Tri- 
gonometry, the  azimuth  angle.  * 
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Mecca»  Medina,  and  Ispahan,  and  a  few  others,  have  their  latitudes  and 
longitudes  pretty  correctly  assigned ;  those  of  inferior  note  seem  to 
have  had  them  very  carelessly  observed,  or  perhaps  merely  guessed. 
I  must  at  the  same  time  confess  my  belief  that,  generally  speaking, 
European  mathematicians  have  not  done  their  Arabian  predecessors 
full  justice,  in  respect  at  least  to  their  longitudes  ;  but  that  having 
assigned  to  them  a  first  meridian  from  which  they  did  not  compute, 
they  have  unintentionally  attributed  to  them  errors  that  sprung  from 
themselves. 

The  first  meridian  among  the  Greeks  passed  through  the  ^*  Fortunate 
Islands,"  a  meridian  which  Ptolemy  adopted,  and  from  which  he  made 
his  calculations.  These  islands  have  been  pretty  generally  believed  to 
foe  the  Canary  Isles,  probably  from  the  circumstance  of  their  lying 
at  the  Western  extremity  of  Europe.  I  am  rather  inclined  to  think, 
however,  that  the  place  from  which  Grecian  geometers,  (and  conse* 
quently  their  imitators,  the  Arabs,)  commenced  their  longitude,  was  an 
imctginary  one,  and  that  therefore,  like  the  Lanca  of  the  Hindoos, 
its  position  was  never  satisfactorily  ascertained. 

The  Fortunate  Isles  probably  owed  their  origin  primarily  to  the 
fabled  Hesperides,  and,  secondarily,  to  that  copious  fertility  of  inven- 
tion that  sprung  into  existence  about  the  time  of  Alexander,  and  which 
may  be  traced  downwards  to  that  of  Columbus  himself :  an  invention 
which  filled  up  the  blanks  of  unexplored  regions  with  mysterious  and 
delightful  lands,  untrodden  by  the  foot  of  ambition,  where  the  golden 
age  still  lingered  in  its  bright  perfection.  Diodorus  informs  us,  that 
the  Tyrant  Cassander  sent  one  Gohemerus  on  an  exploratory  voyage, 
and  that  he  discovered  the  island  of  Panchaia,  astonishing  for  its 
wealth,  and  the  innocence  of  its  inhabitants :  where  the  most  perfect 
happiness,  peace,  justice,  and  voluntary  obedience  to  the  laws,  had 
flourished  for  thousands  of  years;  this  was  indeed  a  fortunate  island, 
and  probably  the  father  of  our  family.  Pliny  the  second  informs  us, 
that  it  was  in  his  day  believed  by  some,  that  the  Hesperides  still  existed 
somewhere  in  that  direction,  but  that  there  was  much  doubt  upon 
the  subject.  He  also  states  indeed,  giving  his  authority,  that  the 
Fortunate  Islands  He  under  the  first  meridian.  **  Juba  de  Fortunatis  ita 
inquisivit ;  sub  meridiem  positas  esse  prope  occasum  a  Purpurariis 
DCCxxv.M.  passuum   sic   ut  ccl  supra  occasum  navigetur:  deinde 
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per  cccLXXV.M.  passuum  ortas  petatur."  Without  doubt,  these  were  the 
Canary  Islands,  but  there  is  no  reason  to  believe  that,  by  any  observa- 
tions of  his,  the  navigator  ascertained  them  to  lie  under  the  first 
meridian  ;  it  is  rather  to  be  suspected,  indeed,  that  from  their  being  a 
group,  and  lying  in  the  supposed  direction,  he  assumed  them  to  be 
such.  Pomponius  Mela  also  attempts  to  identify  the  Fortunate  Isles 
with  the  Canaries,  but  his  description,  more  minute  indeed  than  that 
of  Pliny,  is  so  tainted  with  incredibilities,  as  to  convince  us  of  the 
little  reliance  that  is  to  be  placed  on  the  observations  of  those  who 
supplied  him  with  information.  Some  Arabian  authors  of  the  twelfth 
century  have  got  over  the  difficulty  of  identification,  by  asserting,  that 
the  '*  Fortunate  Islands''  had  been,  before  their  time,  submerged.  How- 
ever this  may  be,  it  may  I  think  be  easily  shewn,  that  the  first  meridian  of 
the  ancients  could  not  have  passed  over  any  part  of  the  Canary  Islands. 

In  order  to  ascertain  the  first  meridian,  as  implied  in  their  compu* 
tations,  I  selected  some  of  the  principal  places,  and  thus  found  it  to 
be  about  35**  5(y  to  the  west  of  ours,  and  thus  about  nearly  &*  beyond 
the  most  remote  of  the  Canary  Isles.  ^  Bagdad  for  instance,  according  to 
Ulug  Beg,  in  whose  authority  I  have  much  confidence,  lies  in  80^  E. 
longitude,  while  its  ascertained  longitude  is  with  us  44°  dCV' ,  which  gives 
for  the  first  meridian  of  the  Arabs,  a  position  35°  30"  west  of  ours,  or 
about  5°  to  the  west  of  the  Canary  Islands,  and  by  the  whole  ainount  of 
this  difierence  have  the  errors  of  Arabian  longitudes  been  augmented 
where  errors  existed,  and  supposed  where  they  were  not.  Playfair,  for 
instance,  in  the  introduction  to  his  Geography,  while  commenting  upon 
their  inaccuracies,  expresses  surprise  that  they  should  so  far  have  tfiis- 
calculated  the  longitude  of  the  debouchment  of  the  Indus,  which  if 
he  had  taken  their  first  meridian  in  place  of  the  assumed  one  of  the 
Canary  Isles,  he  would  have  found  it  pretty  exact. 

To  our  Astrolabe  belongs,  as  already  stated,  several  circular  plates 
of  brass,  upon  which  are  inscribed  stereographic  projections  of  the 

♦  The  following  computations  c&njirm  this  statement : — 


a.  Long, 

E.  Long, 

Dij^.ofLong, 

Average  diff. 

Medina,        ..,.    75<»  2(y' 

39°  20" 

36° 

Damascus,    •  •  • .    72° 

360 

360 

35°  53" 

Ispahan 86°  40" 

520 

34°  40" 

Sheraz,          ....     88® 

52°  45" 

35°  15" 

Bussorah,      ••••    84° 

46°  30" 

37°  30" 

OF 
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sphere,  according  to  the  latitudes  of  certain  places.  Plate  III.  is  a 
representation  of  one  of  these,  and  only  differs  from  the  others  in 
Polar  altitude,  or  otherwise  in  the  distance  of  the  Pole  from  the  as- 
signed limit  of  vision,  which  in  such  projections,  is  supposed  to  lie 
considerably  below  the  horizon  :  here  24®. 

It  will  be  seen  from  an  inscription,  at  the  centre  of  the  plate,  that 
it  is  characterised  not  by  its  latitude  alone,  but  also  by  a  certain 
measure  of  time.  This  was  usual  among  ancient  Geometers,  who  divid- 
ed, arbitrarily,  the  earth  into  a  certain  number  of  climates  by  parallels 
to  the  Equator.  The  limits  of  these  climates  were  determined,  either 
by  their  equinoctial  distance,  or  by  the  length  of  their  longest  day,  or, 
as  in  the  case  of  our  Astrolabe,  by  both.  The  column  of  figures  rising 
upwards  from  the  margin  of  the  plate  towards  the  Pole,  belongs  to  the 
parallels  the  latitude,  of  complements  of  which  are  numbered,  obliquely, 
from  the  Equator  northward,  on  both  the  east  and  west  sides.  The 
figures  indicating  the  degrees  of  longitude,  are  arranged  both  ways 
from  the  meridian  to  the  horizon,  and  are  then  continued  under  the 
Pole  on  a  semi-parallel  of  latitude.  In  addition  to  the  meridians  and 
parallels  of  latitude,  are  two  concentric  circles  parallel  to  the  horizon, 
one  above,  and  the  other  below  it :  these  are  almacanthers  of  altitude. 
There  are  also  horary  circles,  with  their  corresponding  numbers,  com- 
mencing with  '^  first"  at  the  east  point,  and  continuing  round  the  sphere 
to  the  same  point,  also  numbers  commencing  from  at  the  west  and 
ending  with  12  at  the  east,  the  reading  being  backwards.  Thes6 
were  called  by  the  Arabs  direct  or  reverse  hours,  for  an  obvious  reason. 
The  latter  arrangement  of  the  numbers  arises,  as  I  apprehend,  from 
their  being  conceived  to  lie  on  the  side  of  the  sphere  opposite  to  that 
of  the  former. 

By  means  of  the  Planisphere,  the  moveable  plate,  (Plate  II.)  already 
described,  and  the  circles  of  shadow  and  of  altitude,  numerous  problems 
regarding  latitude  and  longitude,  time,  the  altitudes  of  celestial  bodies, 
8ec.  are  readily  performed.  Indeed,  they  serve  pretty  generally,  in  these 
respects,  the  purposes  of  our  globes,  with  the  great  drawback,  how- 
ever, that  each  Planisphere  serves  only  for  its  own  latitude.  Hence  it 
is,  that  each  Astrolabe  has  usually,  in  addition  to  their  finished  spheres, 
a  model  plate ;  after  which  others  may  be  constructed.  The  represen- 
tation of  this  is  given  in  Plate  IV.     It  consists  of  horizontal  arcs  des- 
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cribed  for  the  diiferent  latitudes  marked  at  their  ends,  as  also  the 
Equator^  the  Tropics,  the  Solstitial  and  Equinoctial  colures  and  indica- 
tions, in  round  numbers  of  the  obliquity  of  the  Ecliptic.  On  som«  of 
the  Planispheres  are  drawn,  the  circles  of  strut  or  circles  of  the  direc- 
tion of  the  Kaaba ;  on  the  one  given  it  is  wanting ;  a  few  of  these 
appear  on  the  right  of  the  upper  limb,  Plate  I.  Fig.  a,  one  of  which  is 
marked  as  the  line  of  prayer  for  Ispahan.  The  others  are  similarly 
marked  in  the  Astrolabe,  but  I  have  omitted  the  names. 

In  now  taking  leave  of  my  subject,  1  have  much  pleasure  in 
acknowledging  my  obligation  to  Rajchunder  Dutt,  an  intelligent 
Pundit  of  Calcutta,  now,  I  believe,  employed  at  the  Nepaul  Resi- 
dency, for  the  valuable  assistance  which  he  rendered  me  in  decypher-* 
ing  the  inscription ;  as  also  to  Pundit  Ruttunlal  of  this  place,  who 
has  supplied  me  with  much  astrological  information. 

Agra^  September  lUA,  1841. 


Notice  of  the  Marmot  of  the  Himalaya  and  of  Tibet.  By  B.  H.  Hodgson,  Esq. 

Resident  at  the  Court  of  Nepal, 

In  the  extensive  peltry  trade  carried  on  between  Nepal  and  Tibet,  no 
skin  is  more  commonly  met  with  than  that  of  the  Marmot,  which  I  long 
ago  named  in  my  Catalogue,  Arctomys  Himalayanus,  and  now  beg  to 
furnish  a  summary  description,  and  correct  drawing  of. 

This  animal  is  from  twenty-three  to  twenty-four  inches  long  from 
snout  to  vent,  and  the  tail  is  usually  from  five  to  six  more.  It  is  a  mas- 
sive animal,  larger  than  the  Indian  Hare,  with  weighty  broad  head,  furnish- 
ed with  large  eyes,  and  small,  rounded,  but  apart,  ears. 

The  neck  is  short,  the  body  full,  the  limbs  short,  and  of  equal  strength 
fore  and  aft,  though  the  anterior  nails  be  somewhat  stouter  than  the 
posterior.  The  general  structure  of  the  feet,  is  that  of  the  commoner 
Murines^  or  Rats,  and  the  digits  are  cleft  to  their  bases,  as  in  the  ordinary 
Rat  and  Mouse ;  but  the  nails  are  rather  stouter,  and  more  suited  to  digging, 
though  not  at  all  typically  scansorial.  The  tail,  one-fourth  the  length  of 
the  animal,  is  rather  slender  and  cylindric,  ending  in  a  bluff  point,  and  not 
having  the  hair  at  all  more  elongated,  or  more  or  less  full  than  it  is  on  the 
body.     The  incisors  are  very  powerful,  and  the  molars  are  as  broad  on  the 
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crown,  as  they  are  high  above  the  gum.  Dental  formula,  incisors  ^  molars 
~  The  distance  between  the  snout  and  the  fore  canthus  of  the  eye  is 
greater  than  that  to  the  base  of  the  ear  from  the  latter ;  and  so  broad  is 
the  head,  that  the  eyes  are  l|th  inch  apart  in  straight  measurement.  The 
general  colour  is  a  clearly  fulvescent  catsgrey,  much  like  that  of  Felis  Chaus, 
and  fading  into  pure  rufescent  yellow  below ;  the  limbs  and  ears  the  same, 
but  deeper ;  and  the  chaffron  and  end  of  the  tail,  dark  brown.  The  fur  is 
dose,  thick,  composed  like  a  cat's,  but  rather  harsher,  and  of  two  sorts,  or 
hairy  and  woolly :  the  hair,  straight,  elastic,  about  1 1  inch  of  maximum 
length,  and  triannulate  as  to  colour  from  the  base,  with  dusky-brown, 
rufescent-yellow,  and  black ;  the  last  and  apical  part  being  the  least;  the 
woolly  piles  about  one  inch  long,  wavy,  and  void  of  the  black  tips ;  hands, 
feet,  and  face,  dressed  closely  in  soft  hairs  only.  The  following,  then, 
may  serve  for  a  specific  character,  perhaps. 

Arctomys  HimcUayanus,  of  a  rufescent  cat-grey  colour  above,  and  pure 
rufous  yellow  below ;  the  limbs  more  saturate ;  the  bridge  of  nose  and 
end  of  tail,  deep  brown ;  the  tail  equal  to  |  of  the  length  of  the  animal 
cylindric  and  bluff  pointed ;  the  fax  close,  thick,  composed  of  two  sorts,  and 
trebly  ringed  in  all  the  upper  parts  with  dusky,  rufescent  yellow  and 
black ;  the  wool,  without  the  last  ring  of  the  hair ;  snout  to  vent  24 
inches ;  tail  6  with  hair ;  head  4| ;  palm  (with  the  nail)  2| ;  planta 
(ditto)  3J. 

The  habitat  of  this  species  is  the  Himalaya,  and  Kachar  rarely,  and  very 

commonly  the  sandy  plains  of  Tibet ;  gregarious  in  large  bodies ;  live  in 

burrows ;  hibernate  for  four  months ;  have  all  the  confident  tameness  of  the 

Bay  Bamboo  Rat  of  Nepal,  which  they  greatly  resemble  in  manners ;  so 

that  the  people  say  of  both,  that  when  approached  by  men,  they  never 

think  of  running  away ;  but  put  up  their  fore-feet  civilly,  deprecating  the 

intrusion,  and,  if  not  heeded,  resign  themselves  at  once  to  captivity.    The 

faX  of  the  Marmots  is  much  prized  for  certain  medicinal  properties,  and  is 

used  as  an  unguent  in  rheumatism  and  gout    The  cured  skins  are  yet 

more  valued  for  dress,  and  form  an  important  article  of  commerce.    Many 

come  to  Cathmandoo,  and  many  more  go  to  the  towns  of  China,  in  the 

course  of  trade. 

B.  H.  Hodgson. 
Nepali  June  J  1841. 
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Memorandum  on  the  Organization  of  a  Museum  of  Economic  Geo^ 
logy  for  the  North-  Western  Provinces  of  British  India,  to  be  estab^ 
lished  at  Agra.  By  Lieut*  W.  Baibd  Smith,  Bengal  Engineers. 

The  adequate  representation  and  illustration  of  those  important  and 
Characteristics  of  a  extensive  departments  in  the  economy  of  life,  in  which 
Mum''o?'Econom?c  ^^^  principles  of  the  science  of  Geology  are  made 
Geology.  subservient  to  the  interests  or  comforts  of  mankind, 

may  with  safety  be  assumed  as  the  chief  characteristics  of  a  well- 
organised  Museum  of  Economic  Geology.  To  insure  such  results,  the 
resources  not  of  science  alone,  but  of  art  also  are  essential;  since  while 
the  one  indicates  n^hen  general  principles  are  applicable  to  special 
cases,  the  other  shews  how  they  are  to  be  most  effectively  applied. 
In  devising,  therefore,  a  scheme  for  the  organisation  of  a  new  institu- 
^  tion  of  this  nature,  theory  and  practice  must  each  have  its  proper 
place  assigned  to  it,  and  each  be  illustrated  by  appropriate  means.  It 
has  been  my  anxious  endeavour  to  embody  these  views  practically  in 
the  following  details  of  the  system  proposed  for  the  Museum  of  Eco. 
nomic  Geology  for  the  North- Western  Provinces  of  India,  and  al- 
though  it  may  be  long  ere  the  institution  attains  that  completeness  in 
its  various  departments  herein  specified,  it  has  been  considered  ad- 
visable in  projecting  it,  to  do  so  on  the  most  effective  scale.  Slow 
and  laborious  may  be  its  progress,  yet  may  it  be  anticipated  that  by 
the  continual  efforts  of  those  interested  in  its  success,  even  the  highest 
point  in  the  scale  proposed,  will  ultimately  be  attained. 

2.  In  the  investigation  of  the  mineral  resources  of  hitherto  unex- 
,   plored  districts,  it  is  of  the  utmost  importance  to 

Arrangements    of  *^ 

the    department  of  have  a  Well-defined  standard  to  which  the  newly 
gy-  discovered  products  of  such  regions  may  with  readi- 

ness be  referred.  The  basis,  therefore,  of  the  Museum  in  the  deparU 
ment  of  mineralogy,  ought,  I  conceive,  to  consist  of  a  series  of  charac- 
teristic specimens  of  all  minerals  of  established  economic  importance  ; 
and  if  it  were  possible  to  procure  such  specimens  from  the  localities 
most  celebrated  for  producing  them,  their  value  would  in  some  degree 
be  increased.  The  object  of  this  collection  being  to  impart  as  great 
an  amount  of  information  as  possible,  all  its  arrangements  ought  to  be 
made  subservient  to  this  purpose.     The  specimens  should  be  carefully 
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classified  and  named^  according  to  an  established  system  of  classifi- 
cation and  nomenclature^  while  means  ought  to  be  taken  to  exhibit 
for  each  those  synonymes  by  which  it  is  so  unhappily  burdened.  I 
feel  it  a  matter  of  considerable  difficulty,  from  the  existing  state  of 
Mineralogy,  both  as  regards  classification  and  nomenclature,  to  specify 
which  of  the  many  systems  that  have,  from  time  to  time,  been  propos- 
ed,  is  likely  to  prove  the  most  useful.  In  truth,  the  many  anomalies 
that  disfigure  even  the  most  highly  recommended  of  our  methods  of 
arrangement,  and  the  excessive  and  bewildering  multiplication  of 
synonymes  in  mineralogical  nomenclature,  leave  us  but  the  power  of 
selecting  the  least  defective  of  the  schemes  that  have  been  proposed ; 
so,  that  in  expressing  myself  in  the  present  instance  in  favour  of  the 
Natural  History  system  of  Professor  Mohs,  I  would  add,  that  I  am  fully 
conscious  of  its  deficiencies,  and  of  the  anomalous  results  it  not  unfre- 
quently  exhibits;  but  on  considertion  of  its  general  utility,  of  its 
extensive  adoptioi^  as  the  system  of  valuable  mineralogical  works,  and 
of  schools  of  instruction,  I  am  disposed  to  prefer  it  to  the  rival  chemi- 
cal system  of  the  celebrated  Berzelius,  the  only  one  that  can  compete 
with  it.  Believing,  however,  that  minerals  will  never  be  grouped  ac- 
cording to  the  system  that  actually  exists  in  nature,  save  by  a  method 
of  classification  that,  without  being  rigidly  based  either  upon  their 
external  physical  properties  alone,  as  in  that  of  Mohs,  or  on  some  ar- 
bitrary relation  of  their  chemical  constituents,  as  in  that  of  Berzelius, 
takes  due  cognizance  of  both  classes  of  characteristics,  and  forms  its 
orders,  genera,  and  species,  in  accordance  with  the  natural  analogies  of 
these,  I  regret  much  that  I  have  never  seen  the  system  recently  pro- 
posed by  Professor  Naumann,  of  Freyberg,  which  is  based  on  the  pre- 
ceding mixed  principle,  and  which,  in  the  opinion  of  Mr.  Whewell, 
himself  a  Professor  of  Mineralogy,  is  the  best  hitherto  published.* 
Till  this  system  becomes  known  in  India,  I  would  recommend  ad. 
herence  to  that  of  Mohs,  in  the  classification  and  nomenclature  of  the 
mineralogical  department  of  the  Museum. 
3.  While  it  is  essential  to  the  completeness  of  the  Museum  that  all 
Metallic  minerals  minerals  of  established  economic  ratio  should  have 
Coals.  place  in  it,  their  high   commercial  and  social  im- 

*  History  of  Inductive  Sciences,  vol.  iii.  p.  — 
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portance  give  a  marked  pre-eminence  to  those  of  the  metallic  and  car. 
bonaceous  orders.     Both  of  these  ought^  accordingly,  to  be  illustrated 
to  the  greatest  extent  of  detail  that  circumstances  will  admit  of,  and 
specimens  of  metals,  with  their  various  ores,  as  also  of  the  different 
species  of  coal,  are  of  primary  importance.     The  opportunity  thus  af. 
forded  of  studying  with  care  those  external  characters  which,  by  ex- 
perience, have  been  recognised  as  the  indices  of  certain  properties  in 
the  minerals  exhibiting  them,  may  frequently  enable  us  to  pronounce 
an  immediate  opinion  as  to  the  economic  importance  of  newly  discover- 
ed members  of  either  of  the  two  orders  above  alluded  to.  Specimens  of 
each  metal  when  it  occurs  native,  accompanied  by  others  of  its  native 
salts  and  ores,  are,  1  therefore  conceive,  essential  to  the  illustration  of 
metallic  mineralogy,  while  specimens  of  all  the  varieties  of  coal,  both  of 
such  as  are  considered  good  and  bad,  are  equally  essential  to  that  of  car- 
bonaceous minerals.     As  subordinate  to  the  former,  specimens  of  the 
different  matrices,  whether  of  rock,  gravel,  sand,  or  clay,  in  which 
metallic  minerals  occur  may  be  provided,  while  in  the  same  relation 
to  the  latter,  specimens  of  the  rock,  that  constitute  the  coal  formation, 
together  with  their  characteristic  fossils,    would  prove  most  useful. 
Some  farther  remarks  relative  to   the  illustration   of  these  two  im- 
portant orders  will  be  made  in  noticing  the  mechanical  details  in 
Metallurgy  and  Coal  Mining;  and  I  would  only  add  as  a  reason  for 
adverting  specially  to  them  at  present,  that  there  is  abundant  reason 
to  believe,  the  North-Western  Provinces  of  India  afford,  both  in  me- 
tal and  coal  deposits,  fields  of  the  richest  character.     Metallic  minerals 
have  long  been  known,  and  wrought  for  commercial  purposes  through- 
out them,  and  indications  of  extensive  coal  beds  have  very  recently 
been  discovered  in  the  Himalayas,  so  situated,  as  in  the  estimation  of 
their  discoverer,  to  be  of  the  highest  importance  to  our  lately  acquired 
right  of  navigating  the  Indus.     This,  indeed,  is  but  one  of  many 
causes  that  at  present  combine  to  give  importance  to  such  researches, 
and  to  urge  upon  us,  increased  activity   in   their  prosecution.     The 
most  powerful  of  all  these  stimulating  causes  will  probably  be  found 
in  the  execution,  in  all  likelihood  at  no  distant  period,  of  a  grand 
line  of  internal  navigation,  connecting  the  remotest  limits  of  these  pro- 
vinces,  with  the  central  mart  of  Indian  commerce,  and  promising,  from 
the  scale  on  which  it  ha^  been  projected,  to  admit  of  such  increased 
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facilities  of  intercourse,  as  may  be  expected  to  awaken  to  new  life  the 
commercial  energies  and  enterprise  of  the  valuable  districts,  through 
which  it  will  pass. 
4.  Since  it  may  be  expected  that  many  of  those  persons  willing  to 
Requisites  for  the  avail  themselves  of  the  existence  of  the  Museum  to 
«xpir'd?rra1te«  become  acquainted  with  the  principles  of  Economic 
of  Minerals.  Geology  would    require  information   of  the  most 

elementary  character,  I  consider  it  would  add  to  the  useful  effect 
of  the  Museum,  were  measures  adopted  to  facilitate  the  acquisition  of 
such  knowledge.  As  addressing  themselves  more  immediately  to  our 
senses,  the  external  characters  of  minerals  first  claim  attention,  and 
among  these,  the  high  importance  of  crystalline  form,  arising  from  its 
constancy  in  the  same  substances,  naturally  suggests  that  some  mea- 
sures should  be  taken  for  the  illustration  both  of  the  genera]  principles 
of  Crystallography,  and  of  the  manual  operations  by  which  these  are 
practically  applied  to  the  determination  of  particular  bodies.  For  the 
former  object,  it  would  I  think  be  found  most  useful  to  have  a  series 
of  model  crystalline  forms,  so  arranged,  as  to  exhibit  distinctly,  those 
varied,  yet  determinate  modifications  of  certain  primary  forms,  which 
are  found  to  exist  among  crystallised  bodies  in  nature ;  for  the  latter 
purpose,  goniometers,  or  instruments  for  the  measurement  of  angles  of 
crystals,  both  of  the  common  compass  and  reflective  kinds,  ought  to  be 
provided.  Those  brilliant  optical  phenomena  exhibited  by  minerals, 
possessing  the  property  of  double  refraction,  under  the  influence  of 
polarized  light,  and  which  furnish  us  with  new  means  Of  referring 
these  minerals  to  the  systems  of  crystallisation  of  which  they  may  be 
members,  require  for  their  display  an  apparatus  of  the  most  simple 
character,  consisting  only  of  a  few  pieces  of  common  glass,  and  any 
non-metalfic  reflecting  surface.  For  the  determination  of  the  important 
property  of  specific  gravity,  a  hydrostatic  balance,  or  properly  con. 
structed  hydrometer  would  be  essential,  while,  a  small  magnet  and 
electrometer  would  be  necessary  for  ascertaining  the  magnetic  or  electric 
properties  of  any  mineral  under  examination.  Separation  of  the  most 
important  characters  is  elicited  by  the  employment  of  the  blow-pipe 
in  the  examination  of  minerals.  This  therefore,  with  its  necessary 
accompaniments  of  fluxes,  &c.  would  be  required,  and  with  the 
addition  of  a  few  minor  articles,  as  files,  knives,  pincers,  &c.  would 
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complete  the  list  of  requisites,  for  the  determination  of  the  external 

properties  of  mineral  substances. 
5.  But  these  physical  properties  will  not  in  all  cases  suffice  for  the  iden- 
Reason  for  the  at-    tification,  stiU  less  for  the  determination  of  the  econo. 

tachmentofachemi-         .         ,  -  i     j.  j      .  i  j 

cal  laboratory  to  the  niic  value  of  newly  discovered  minerals ;  and  were  we 
mrGedoJy.^^^^^^^^  ^0  take  cognizance  of  them  alone,  we  would  be  led,  as 
Western  Provinces,    Mohs  has  in  many  instances  been,  to  class  together 

and  anticipated  be-  "  ° 

nefits.  substances  of  the  most  different  nature,  on  account 

of  their  external  resemblances.  Farther,  it  has  been  found,  that  there 
exists  in  nature  a  class  of  bodies  between  which  the  singular  quality 
subsists,  of  being  competent  to  replace  each  other  in  compound  mi. 
nerals  without  in  the  slightest  degree  affecting  the  external  characters 
of  these.  Since  the  class  of  isomorphous  substances  is  by  no  means 
limited  in  number,  the  necessity  of  having  recourse  to  the  definitive, 
test  of  chemical  analysis  before  deciding  on  the  real  nature  of  any 
mineral  presented  to  us,  becomes  apparent.  The  attachment  therefore 
of  a  small,  but  effective  chemical  laboratory,  to  a  Museum  of  Econo- 
mic Geology  is,  I  consider,  essential  to  the  efficiency  of  the  institution. 
Such  a  laboratory  ought  to  be  fitted  up  with  special  reference  to 
mineral  analysis,  and  as  the  apparatus  and  re-agents  required  for 

m 

this  are  not  either  very  extensive  or  expensive,'  the  necessary  outlay 
would,  I  believe,  be  amply  compensated  by  the  results  of  its  oper- 
ation. It  is  not  merely  in  the  department  of  mineralogy  that  its 
aid  would  be  required  ;  but  it  will  be  found,  as  we  advance,  that  in 
almost  every  department  of  Economic  Geology  the  results  of  analysis 
will  prove  most  important, — important  not  only  in  an  economical, 
but  also  in  a  purely  scientific  point  of  view.  It  is  to  be  remembered 
that  mineralogy  is  no  more  limited  to  the  mere  identification  and  classi. 
fication  of  minerals  than  is  Astronomy  to  those  of  the  heavenly  bodies, 
or  Botany  to  those  of  plants.  Like  any  science  it  has  to  do  with  causes 
as  well  as  an  effect ;  with  laws  as  well  as  results,  and  its  true  limits 
will  only  be  attained,  when  to  a  clear  development  of  physical  pro. 
perties,  it  adds  the  discovery  of  those  principles  of  internal  organisa- 
tion of  which  these  properties  are  only  the  visible  exponents.  An 
element  of  the  first  importance  towards  such  discoveries,  is  a  thorough 
acquaintance  with  the  chemical  components  of  mineral  substances,  so 
that  viewed  only  as  a  boon  to  pure  science,  the  application  of  analysis 

5q 
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to  the  mineral  products  of  the  North. Western  Provinces  would  be 
of  the  highest  order ;  and  the  field  is  so  novel  and  extensive,  that  we 
could  scarcely  fail  to  develop  information  at  once  valuable  and  inter- 
esting. 

6.  From  the  experience  already  obtained  in  the  prosecution  of  min- 

f  11    f       ^"S  operations  in  this  country^  it  appears  that  one 

tioff  processes  of  Me-   main  obstacle  to  their  success  has  arisen  from  de- 

tallurgy  and  practi- 
cal details  of  Coal   fective  knowledge  of  the  practical  and  working  de- 

^^v^%'  tails  of  such  operations.   In  the  arrangements  of  the 

practical  department  of  the  Museum,  our  efforts  ought  accordingly 
to  be  directed  to  the  removal  of  this  deficiency,  and  measures  ought 
to  be  adopted  for  procuring,  from  the  best  sources,  the  means  of 
illustration  required.  Primarily,  in  the  case  of  metallic  minerals, 
specimens  of  the  ores  of  each  metal,  in  the  different  stages  of  their 
progress,  from  their  original  extraction  from  the  matrix  to  their 
production  in  a  state  fit  for  commercial  or  general  purposes,  ought  to 
be  procured,  and  arranged  systematically  with  every  reference  to  in- 
struction. For  the  illustration  of  each  process,  wherein  apparatus  or 
machinery  is  employed,  models  of  these  ought,  whenever  practicable 
to  be  procured,  and  on  such  a  scale,  as  to  admit  of  the  exhibition  of 
details  of  construction.  Farther,  similar  models  exhibiting  the  under, 
ground  arrangements  of  the  mine,  the  means  of  ventilation,  whether 
by  shafts  or  machines,  of  keeping  the  mines  free  from  water,  of  con- 
veying and  raising  to  the  surface  the  rough  material,  and  generally  such 
other  practical  details  as  it  may  be  possible  to  represent  in  this  manner, 
would  prove  most  useful.  It  would,  I  conceive,  be  perfectly  practica. 
ble  for  a  person  familiar  with  the  subject,  and  with  modelling,  to 
represent  in  a  single  model,  the  entire  series  of  details  now  adverted  to, 
and  although  such  a  model  might  prove  expensive,  yet  since  the 
information  to  be  derived  from  it,  would  be  in  every  respect  of  more 
practical  benefit  than  that  afforded  by  drawings,  or  oral  or  written  des- 
criptions, I  do  not  think  a  complete  Museum  of  Economic  Geology 
ought  to  be  without  sormething  of  the  kind.  Models  of  the  most  ap. 
proved  forms  of  miner's  tools  would  also  be  most  useful ;  and  since 
blasting  with  gunpowder  is  constantly  had  recourse  to  in  all  extensive 
mining  operations,  the  series  of  tools  necessary  for  that  purpose  may 
be  annexed.     Arrangements  of  a  nature  similar  to  those  just  detailed. 
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would  be  necessary  to  the  illustration  of  practical  coal  mining.    In 
reference  to  this  branch  of  the  subject,  it  may  be  remarked,  that  the 
strongest  evidence  of  the  necessity  of  taking  effective  measures  to  ex- 
tend an  acquaintance  with  the  practical  details  of  coal  working,  may 
be  found  in  nearly  every  page  of  the  valuable  and  interesting  report 
of  the  Coal  Committee,  and  from  these  documents^  the  most  authentic 
as  well  as  extensive  records  we  possess  of  Indian  mining  operations 
it  may  be  learnt,  that  to  deficiency  in  this  respect,  combined  with 
neglect  of  proper  investigation  of  the  fields  themselves,  the  Ibeble  sue 
cess  of  our  coal  mines  is  chiefly  to  be  traced.     With  new  fields  open, 
ing  to  us  in  the  North- Western  Provinces,  it  becomes  us  to  follow 
another  course,  and  by  taking  measures  to  disseminate  practical  in- 
formation,  and  also  by  careful  examinations  of  the  deposits  that  may 
be  discovered,  to  guarantee,  as  far  as  we  can,  its  legitimate  return  to 
invested  capital,  and  to  enterprize  its  merited  reward.     The  survey 
of  a  newly  discovered  coal  field  being  conducted  either  by  the  sinking 
of  shafts,  or  as  is  in  every  respect  superior,  by  the  employment  of  the 
method  of  boring,  it  is  advisable  to  represent  the  tools  and  working 
apparatus  required  for  the  latter  operation  in  models  as  part  of  the 
illustrations  of  the  department  under  notice.     There  would  be  the 
less  difficulty  in  doing  this,  since  .the  whole  series  is  in  this  country, 
and  unless  recently  removed,  is,  I  believe,  lodged  in  the  arsenal  of  Fort 
William.     In  a  former  paragraph,  the  propriety  of  having  a  complete 
suite  of  characteristic  specimens  of  the  varieties  of  coal  was  alluded  to, 
and  these,  combined  with  the  series  of  illustrative  models,  would  afford 
a  most  useful  study  to  individuals  desirous,  either  of  prosecuting  or 
directing  coal-working  operations.      There  are  certain   subordinate 
points,  as  for  example,  the  kinds  of  furnaces  best  calculated  for  the  dif- 
ferent varieties  of  coal,  the  uses  to  which  inferior  descriptions  of  the 
mineral,  as  those  highly  impregnated  with  pyrites,  may  be  put,  &c. 
&c.  on  which  information  may  he  conveyed  with  advantage.     Time 
must  elapse  ere  the  Museum  for  the  North- Western  Provinces  could  be 
complete  in  the  practical  departments  now  being  noticed ;  but  in  a  few 
years,  provided  its  objects  are  energetically  pursued,  it  may  be  expected 
to  become  an  institution  of  the  highest  utility  to  this  part  of  the  country, 
and  will  I  have  no  doubt,  realise  the  expectations  that  have  been 
formed  of  it,  both  in  regard  to  its  economic  and  scientific  importance. 
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7.  The  next  department  of  th^  Museum,  on  the  arrangements  of 

which   I   would  make  a  few  remarks,  is  that  of 

Arrangements    of     ^      i.<^     ^  j    r^'    •!  t:i      •  •  •         1  •  1^ 

the    department  of   Architecture  and  Civil  Engineering ;  in  which  are 
cwn  Engineering"'^   included  the  various  applications  of  the  rocks  com. 

posing  the  earth's  crust,  to  the  purposes  of  common 
or  hydraulic  architecture ;  of  road.making,  in  the  formation  of  mortars 
or  of  cements.  Since  each  of  the  great  systems  or  series  of  rocks^ 
formed  the  distinct  epochs  that  have  been  recognised  by  geologists 
furnish  materials  adapted  to  some  of  the  preceding  objects,  it  would 
be  well  to  place  in  the  Museum,  a  suite  of  characteristic  specimens  of 
the  individual  rocks  composing  these  systems,  arranged  according  to 
that  order  of  superposition,  which  has  been  found  to  prevail  among 
them  ib  nature.  It  is,  however,  to  be  remarked,  that  those  lithological 
characters  of  rocks>  on  which  their  applicability  to  the  purposes  of  the 
architect  and  engineer  is  dependent,  vary  so  much  in  different  loca. 
lities,  that  although  a  particular  rock  may,  in  one  country,  be  admir- 
ably adapted  to  such  purposes,  it  by  no  means  follows,  that  its  equi- 
valent in  another,  must  be  equally  so.  Hence,  although  it  would  be 
useful  in  aiding  research,  to  have  in  the  Museum  such  a  collection 
of  specimens  as  I  have  above  averted  to,  yet  in  this  department  our 
chief  object  should  be  to  procure,  with  the  least  possible  delay,  a  col- 
lection of  native,  not  exotic  rocks.  It  is  by  the  investigation  of  the 
physical  and  chemical  properties  of  the  former>  that  information  avail- 
able for  practical  purposes  in  this  country,  is  to  be  procured ;  and 
although  comparison  of  these  results  with  others  obtained  elsewhere 
would,  of  course,  be  interesting,  and  in  time  might  be  instituted, 
it  is  I  consider,  of  secondary  importance.  Specimens,  therefore,  of  all 
natural  products,  employed  in  the  department  of  Public  Works, 
whether  as  building  materials,  road  materials,  or  materials  for  making 
mortars  and  cements,  ought  to  be  procured  for  the  Museum,  and  their 
properties  experimentally  investigated. 

Considering  the  extent  to  which  Public  Works  are  now  carried 
on,  and  the  number  of  intelligent  individuals  employed  upon  them, 
it  cannot  be  doubted  that  a  large  amount  of  information,  speci- 
ally relating  to  the  department  of  Economic  Geology  under  no- 
tice, exists  in  the  community;  and  were  the  Museum  established, 
it  -would  prove  the  means  of  concentrating  this  for  general  bene- 
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fit  and  use.  In  process  of  time^  when  specimens  and  information 
had  accumulated  to  such  an  extent,  that  the  resources  of  the 
different  districts  whence  they  had  been  procured  were  duly  re- 
presented by  them,  it  would  be  practicable  to  construct  a  map  of 
these  Provinces,  from  which  would  be  gathered  at  once,  the  extent  of 
means  available  for  Public  Works  in  any  given  localities,  and  much 
aid  afforded  to  officers  deputed  to  conduct  such  works,  to  whom  the 
districts  might  be  unknown.  Beyond  the  simple  facts  of  rocks  having 
been  extensively  used  as  materials  for  different  purposes  in  our  Public 
Works,  and  having  in  several  instances  been  found  most  useful,  we 
possess  no  farther  information  regarding  them.  No  definite  details  of 
their  physical  or  chemical  properties,  of  their  power  of  cohesion,  adhe. 
sion  or  absorption  ;  of  their  mineral  characters,  geological  relations  or 
component,  parts  have  ever  been  furnished,  and  till  we  know  something 
of  these,  we  can  form  but  very  indefinite  estimates  o7  the  real  economic 
value  of  any  materials  we  may  have  at  command.  To  accumulate 
information  on  the  points  just  mentioned,  and  to  encourage  farther 
investigation,  so  that  the  sites  of  new  materials  may  be  discovered,  will 
be  regarded  as  objects  of  higher  moment,  when  it  is  borne  in  mind,  how 
intimately  the  agriculture,  and  consequently  the  revenue  of  these 
provinces  is  dependant  on  the  facilities,  with  which  works  for  the 
purpose  of  irrigation  can  be  executed,  and  how  extensively  the 
materials  alluded  to,  are  employed  in  the  execution  of  these  works.  In 
like  manner,  the  interests  of  trade  afford  a  motive  for  encouraging 
investigations,  relative  to  the  materials  for  the  construction  of  roads, 
so  that  viewed  generally,  the  prosperity  of  the  country  is  intimately 
connected  with  the  effective  illustration  of  this  department  of  the 
Museum.  The  properties  possessed  by  sandstones,  limestones,  or 
dolomites,  fit  them  best  for  the  purposes  of  building,  and  those  possessed 
by  rocks  of  igneous  origin,  as  trap,  or  basalt,  for  road-making;  hence 
both  classes  become  of  economic  importance,  and  ought  to  have  place 
in  the  Museum.  For  the  illustration  of  the  mortars  and  cement, 
specimens  of  the  materials  employed  in  their  formation,  from  the  pure 
limestone,  to  the  impure  argillaceous  kunker,  together  with  models 
of  the  best  forms  of  kilns  for  burning,  and  of  mills  for  crushing, 
ought  to  be  provided,  and  would,  I  think,  complete  this  department  of 
the  Museum. 
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8.  The  importance  of  the  department  of  agriculture  in  the  Economic 
^   Geoh)inr   of   the  North. Western  Provinces   is    so 

Arrangements    of  "^ 

the  department  of  great,  that  We  can  scarcely  be  too  anxious  to  in. 
gricu  ure.  ^^^^    .^    effectiTc    illustration    and    development. 

Under  it  may  be  included  investigations  of  the  geological  rela- 
tions,  the  chemical  composition,  and  the  capabilities  of  different  soils, 
of  the  influence  exerted  upon  these  by  waters  of  irrigation,  natural  and 
artificial,  and  of  the  nature  and  effects  of  the  application  of  varieties  of 
mineral  manure.  To  illustrate  the  geological  relations  of  the  soils  of 
these  provinces,  specimens  of  the  rocks  that  may  be  found  to  underlie 
them,  and  from  which  their  mineral  constituents  may  have  been 
derived,  ought  to  be  procured  for  the  Museum.  There  are  of  course 
many  localities,  as  the  great  alluvial  districts,  and  the  valleys  of  the 
great  rivers  of  India,  the  soils  of  which  can  be  referred  to  no  particu- 
lar derivative  rocks,  but  which  have  been  derived  from  many  sources, 
yet  where  such  rocks  do  occur,  a  most  intimate  relation  necessarily 
subsists  between  them  and  the  soils  to  which  their  disintegration, 
by  natural  causes,  has  given  origin.  It  is  this  relation  which  gives 
so  much  of  their  value  to  the  geological  maps  of  districts,  and  render 
them  of  so  much  utility  to  the  scientific  agriculturist.  From  those 
localities,  therefore,  in  which  particular  kinds  of  soils  may  be  observed, 
specimens  of  the  soil  itself,  of  the  underlying  rock  or  stratum,  and 
also  of  the  sub^soil,  or  portion  intervening  between  the  soil  and  rock, 
and  exhibiting  the  gradual  transition  from  the  one  to  the  other,  ought 
to  be  forwarded  to  the  Museum,  and  there  systematically  arranged. 
As  in  the  previous  department  of  Architecture  and  Civil  Engineering, 
so  in  this,  materials  would  so  accumulate  in  process  of  time,  as  to  make 
it  possible  to  construct  a  map,  exhibiting  the  distribution  of  soils  in  the 
North- Western  Provinces,  a  work  at  once  interesting  and  useful.  Since 
the  staple  vegetable  products  of  this  country  are  common  to  it,  and  to 
many  distant  parts  of  the  earth's  surface,  it  would  be  of  the  highest 
interest  and  importance,  to  be  enabled  to  compare  the  soils  sustaining 
them  here,  with  those  from  which  they  may  there  be  produced. 
Hence  these  specimens  of  such  soils  from  tracts  producing  articles 
similar  to  our  own,  ought  to  be  obtained  to  as  great  an  extent  as  may 
be  practicable.  The  analysis  of  these  might  be  expected  to  yield  us 
information  as  to  the  peculiar  principles  on  which  their  adaptation  to 
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particular. products  was  dependent,  and  might  suggest  experimental 
inquiries  as  to  the  improvements  of  our  native  soils,  the  results  of  which 
could  scarcely  fail  to  influence  beneficially  the  general  interests  of  the 
country.  It  is  to  be  remarked,  that  as  certain  portions  of  a  soil  are 
withdrawn  from  it  for  the  sustenance  of  the  products  reared  upon  it^ 
so  its  analysis,  to  afford  the  most  useful  results,  ought,  I  conceive,  to  be 
made  both  before  the  seed  was  sown,  and  after  the  harvest  had  been 
reaped.  The  results  of  simple  analysis,  however,  although  most  im- 
portant, are  by  no  means  the  sole  requisites  for  enabling  us  to  com- 
pare soils,  the  fertility  and  adaptations  of  these  being  the  effects  of 
many  conjoint  causes ;  as  the  physical  aspect,  the  atmospheric  relations 
of  temperature,  moisture,  exposure  of  the  districts  from  which  they 
may  be  obtained,  and  also  the  nature  of  the  deposits  from,  or  the 
chemical  constituents  of,  the  waters  employed  to  irrigate  them.  In 
illustration  of  this  last  mentioned  point,  it  would  I  think  be  advisable, 
that  specimens  of  soils  from  districts  in  the  North-Western  Provinces 
should  be  accompanied  by  others  of  the  waters  of  irrigation,  whether 
derived  from  springs,  rivers,  wells,  tanks,  or  artificial  canals  and  water, 
courses.  An  experimental  investigation  of  them,  both  as  regards  the 
matter  held  in  simple  mechanical  suspension,  or  in  chemical  solution 
by  them,  would  always  furnish  us  with  most  interesting  information, 
and  in  some  instances,  might  enable  us  to  detect  the  source  either  of 
the  peculiar  fertility  or  sterility  of  the  soils  in  certain  localities. 
Specimens  of  the  various  kinds  of  mineral  manures  employed  in  this 
country,  and  also  in  other  countries,  from  which  it  may  be  possible  to 
procure  them,  together  with  those  of  soils  to  which  they  may  have 
been  applied  with  success,  would  complete,  I  think,  the  illustrations  of 
this  department  of  the  Museum ;  and  on  being  subjected  to  the  same 
process  of  analysis  as  in  the  preceding  instances,  might  be  expected  to 
add,  in  an  important  measure,  to  the  information  previously  collected. 
It  will  be  observed  how  essential  the  aid  of  the  chemical  laboratory 
recommended  in  a  former  paragraph,  is  to  the  effective  illustration  of 
this  department,  since  without  it,  those  researches  which  promise  to 
cast  light  upon  the  principles  by  which  the  practical  operations  of 
agriculture  are  influenced  could  never  be  undertaken ;  nor  could  we 
ever  expect  to  replace  the  empirical  rules,  by  which  agriculturists  are 
now  guided,  and  often  guided  wrong,  by  general  laws  induced  from 
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carefully  observed  phenomena,  the  only  sure  foundation  on  which  the 
philosophy  of  agriculture  can  be  reared. 
9.  Since  the  earths,  alumina  and  silica,  constitute  the  basis  of  all 

descriptions  of  Pottery,  from  the  common  earthen. 

Managements    of  i   x      ^u      t»         i   •  xi.  i 

the  department    of  wa™  vessel  to  the  Porcelain  vase,  the  rough  ma- 

ManutLtur°el  ^^*"    ^®"*'8  ^^^^  «^«**  manufactures  will  be  found  where- 

ever  silicious  and  aluminous  rocks  prevail.     These 
are  by  &r  the  most  extensively  diffused  in  nature,  and  there  are  indeed 
but  few  rocks  into  which  the  earths  above  mentioned  do  not  enter  in 
greater  or  less  proportions.     From  the  circumstance,  however,  that  the 
simple  minerals  composing  rocks  of  the  granitic  and  felspathic  classes 
furnish  silica  and    alumina,  both  in  greater  abundance  and  more 
purity  than  usual,  it  is  from  them  that  materials  are  most  frequently 
procured  for  the  higher  descriptions  of  Pottery,  as   Porcelain  and 
China-wares.      Thus,  the  celebrated  Kaolin,  or  Porcelain  earth  of  the 
Chinese,  is  simply  a  result  of  the  disintegration  of  granitic  rocks,  and 
has  been  found  abundantly  in  Southern  India,  where  these  largely 
prevail,  while  for  the  use  of  the  Staffordshire  Potteries,  immense  quan- 
tities of  Scotch  and  Welsh  granites  and  felspars  are  imported.     From 
the  geographical  extent  of  the  North* Western  Provinces,  it  may  be  ex- 
pected, that  rocks  of  the  classes  above  adverted  to,  will  be  found  in  many 
localities,  and  from  these  specimens  of  the  rocks  themselves,  and  of  the 
result  of  their  disintegration  ought  to  be  forwarded  to  the  Museum, 
where  an  investigation  of  their  properties  would  be  made.    But  it  is  not 
to  the  mere  exhibition  of  the  materials  best  adapted  for  manufactures 
in  the  different  varieties  of  Pottery,  or  to  the  diffusion  of  information 
relative  to  these  alone,  that  this  department  of  the  Museum  ought  to 
be  confined.     If  we  desire  to  raise  the  standard  of  our  Indian  Pottery 
manufactures,  we  must  endeavour  not  only  to  supply  good  materials 
and  improved  processes  of  manipulation,  but  also  to  correct  and  elevate 
the  taste^  by  which  the  use  of  these  is  to  be  regulated.    To  effect 
these  objects,  measures  ought  to  be  taken  to  procure  for  the  illustra- 
tion of  this  department,  specimens  from  our  English  Potteries,  exhi. 
biting  each  successive  process  in  the  formation  of  articles  in  Porcelain 
or  Stone- ware,  from  the  first  appearance  of  the  rough  material,  to  its 
production  in  a  state  fit  for  use  or  ornament.    Accompanying  these, 
should  it  be  practicable  to  obtain  them,  ought  to  be  model  representa- 
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tions  of  the  apparatus  or  machinery  employed  in  preparing  the  mate- 
rial in  any  of  the  processes  alluded  to.  Examples  also  of  the  varieties 
of  manufacture,  selected  with  the  view  of  their  being  presented  to 
native  workmen  as  models  for  imitation,  ought  also,  I  conceive,  to  be 
procured  for  this  department ;  in  the  higher  and  ornamental  descrip- 
tions  of  Pottery  such  specimens  ought,  of  course,  to  be  chosen  as  may 
be  distinguished  for  beauty  of  design,  both  in  relation  to  form  and  em. 
bellishment,  so  that  the  purest  models  may  be  presented  for  study,  and 
some  perception  of  the  truly  chaste  and  beautiful  infused,  if  possible, 
into  the  native  mind.  I  would  only  add  on  this  subject,  that  the 
specimens  of  Indian  Pottery  exhibited  in  the  decorations  of  native 
temples  and  palaces,  display  such  an  extent  of  knowledge  in  the  simple 
process  of  manufacture,  and  in  the  nature  and  methods  of  applying 
colouring  materials,  as  to  encourage  the  belief,  that  were  the  standard 
of  taste  corrected  and  refined,  this  improvement  would  be  rapid  and 
important  A  series  of  illustrations  of  our  manufactures  in  Glass, 
similar  to  that  recommended  for  those  in  Pottery,  might  be  expected 
to  call  attention  to  a  department  of  industry,  for  which  the  requisite 
materials  exist  in  abundance  in  these  Provinces;  but  which  I  believe 
has  hitherto  been  followed  only  to  a  most  limited  extent 

10.  Intimately  associated  with  the  preceding,  as  furnishing  to  the 

Porcelain  painter  or  Glass  stainer,  the  materials 
th^"d*iwtoe^t  Cf  required  for  the  completion  of  his  designs,  is  the 
Mineral    Pigments   department  of  Mineral  Pigments.   This  however  is 

by  no  means  limited  to  manufactures,  it  extends  also 
to  the  arts,  and  to  the  more  common  applications  of  painting,  for  both 
of  which  it  furnishes  some  of  the  most  important  colours  required.  It 
is  only  necessary  at  present  to  refer,  as  examples,  to  the  chromates  of 
iron  and  lead,  the  various  ores  of  cobalt  and  manganese,  in  Porcelain 
painting,  and  different  departments  in  glass  manufacture ;  to  the  pure 
and  impure  bi-sulphurets  of  mercury  or  vermillion  and  cinnabar ;  to 
the  arseniates  of  sulphur,  or  red  and  yellow  orpiment,  in  the  arts ;  and 
to  the  sulphate,  blue  and  green  carbonates  of  copper,  the  colcothar  or 
oxide  of  iron,  sulphate  of  zinc,  in  the  more  common  varieties  of  paint- 
ing. There  is  farther,  a  large  class  of  colouring  materials  derived  from 
combinations  of  the  foregoing,  and  others  in  various  proportions,  as 
smalt,  from  the  mixture  of  the  ores  of  cobalt  with  silica  and  potassa, 

5h 
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red,  yellow^  and  green  colours  from  that  of  the  chromate  of  iron  with 
oxides  of  other  metals.  For  the  illustration  of  the  department  of 
mineral  pigments,  specimens^  therefore,  of  the  various  simple  pigments, 
found  in  nature,  and  the  compound  ones  formed  by  art,  ought  to  be 
procured.  When  attention  has  been  attracted  to  this  branch  of  the 
subject,  we  may  anticipate  the  development  of  information  relative 
to  native  colouring  materials  and  modes  of  applying  them,  that  could 
not  fail  to  prove  both  interesting  and  useful.  With  the  department 
under  notice,  I  have  associated  that  of  mineral  dyes,  because  many 
minerals  included  in  the  one,  belong  also  to  the  other.  A  similar 
series  of  illustrations  would  be  requisite  for  the  dyes  as  for  the  pig- 
ments,  and  similar  results  might  be  anticipated  from  their  investigation 
as  employed  in  native  manufactures. 

11.  Under  this  department  of  the  Economic  Geology  of  a  country. 
Department  of  Mi-  are  included  the  different  kinds  of  mineral  springs 
neral  Springs,  qj  waters  that  may  be  found  in  it.  These  are  im- 
portant, not  only  as  holding  in  suspension  or  combination  certain 
mineral  products  applicable  to  economical  purposes,  but  also  in  their 
scientific  relations,  and  especially  in  their  connection  with  the  geoiogi. 
cal  structure  of  the  district  in  which  they  may  be  found.  The  occur, 
rence  of  mineral  springs  is  almost  invariably  characteristic  of  the 
action  of  disturbing  forces,  and  it  is  in  those  districts,  where  such  forces 
have  been  most  active,  that  Uiey  are  found  in  the  greatest  abundance. 
When  they  are  thermal  as  well  as  mineral,  their  interest  in  a  scienti- 
fic point  of  view,  is  much  increased ;  and  I  may  remark,  it  would  be  an 
important  contribution  to  the  materials  already  collected  for  the  in^ 
vestigation  of  the  subject  of  interior  terrestrial  temperature,  were  the 
thermal  conditions  of  such  springs  of  this  class  as  either  have  been, 
or  may,  yet  be  discovered  in  India,  investigated  with  care,  and  in 
detail.  In  the  department  under  notice,  are  also  included  those 
springs  of  petroleum,  naphtha,  or  the  impurer  bituminous  products 
which  have  already  been  found  in  several  parts  of  India,  and  which 
we  may  hope  to  find  in  the  North- Western  Provinces  also,  when  the 
Himalayan  coal  fields  have  been  more  thoroughly  examined.  Spe. 
cimens  of  all  mineral  springs,  whether  bituminous,  chalybeate,  suU 
pbureous,  alkaline,  saline,  or  acidulous,  that  may  be  discovered  in  these 
provinces,  ought  to  be  forwarded  to  the  Museum,  where  they  would 
be  examined,  and  their  economic  value  ascertained. 
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12.  It  is  unnecessary  for  me  to  do  more  than  simply  to  allude 
Department  of  Mi-  to  the  department  of  Mineral  Medicines.  It  has,  I 
neral  Medicines.  believe,  in  common  with  the  other  branches  of  the 
Materia  Medica  of  India,  been  carefully  investigated  by  a  Govern, 
ment  Committee^  and  it  may  therefore  be  concluded,  that  little  diffi. 
culty  will  be  found  in  obtaining  such  informatioUj  as  may  enable  us  to 
illustrate,  by  specimens,  the  resources  of  the  North- Western  Provinces 
in  this  useful  and  interesting  department  of  the  Museum. 

13.  There  are  other  instances  besides  those  to  which  specific  allusion 
has  now  been  made,  in  which  geological  principles  or  mineral  sub- 
stances, are  made  subservient  to  economical  purposes;  as  an  example 
of  the  former,  the  theory  and  practice  of  the  Artesian  method  of  well- 
sinking  may  be  mentioned,  and  of  the  latter,  certain  processes  in  me. 
tallic  manufactures,  in  soap-making,  bleaching,  &c.  I  am  unwilling, 
however,  to  extend  this  memorandum  by  any  details  relating  to  these, 
since  with  the  exception  of  the  first  mentioned,  they  are  of  minor 
importance.  The  method  of  boring  employed  in  sinking  Artesian  wells, 
has  already  been  adverted  to  in  a  former  paragraph)  and  measures  for 
its  illustration  therein  recommended.  I  would  now,  therefore,  only 
recapitulate  here  the  several  departments  with  which  the  measure  has 
been  subdivided,  and  conclude  with  a  few  remarks  on  certain  collateral 
measures  to  be  adopted,  for  increasing  the  utility  of  the  institutions. 
The  departments  are — 

1.  Mineralogy, 

2.  Architecture  and  Civil  Engineering, 

3.  Agriculture, 

4.  Pottery  and  Glass  Manufactures, 

5.  Mineral  Pigments  and  Dyes, 

6.  Mineral  Springs, 

7'  Mineral  Medicines, 
8.  Miscellaneous. 

14.  In  order  to  furnish  specific  information  to  those  persons,  who 
may  be  willing  to  forward  the  objects  of  the  Museum,  relative  to  the 
points  to  which  their  attention  ought  to  be  directed,  it  is  proposed  to 
circulate  extensively  tabular  forms,  or  when  more  appropriate,  lists  of 
queries,  exhibiting  the  desiderata  in  each  of  the  preceding  depart- 
ments.    Some  progress  had  been  made  in  the  preparation  of  these, 
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when  sadden  illness  interrupted  it.  I  trust,  however,  ere  long,  to  be  able 
to  submit  the  series  for  the  consideration  of  the  Asiatic  Society.  The 
information  obtained  by  the  means  above  alluded  to,  ought  to  be 
embodied  in  the  periodical  reports  of  the  Curator  of  the  Museum,  and 
made  public,  either  directly,  or  through  the  medium  of  the  Journal  of 
the  Asiatic  Society,  as  may  be  thought  most  advisable.  It  is  possible 
that  the  Society  may  be  able  to  render  farther  aid  to  the  Museum,  by 
transferring  to  it,  duplicate  specimens  of  minerals,  rocks,  &c.  or  other- 
wise to  give  it  such  assistance  as  an  institution,  which  if  established 
at  all,  will  be  so  by  its  recommendation,  and  in  immediate  connection 
with  it,  may  be  considered  entitled  to.  Those  means  of  illustration 
in  several  of  the  departments,  which  it  will  be  necessary  to  procure 
from  England,  may,  I  presume,  be  obtained  through  the  influence  of 
the  Court  of  Directors,  which,  by  the  establishment  of  the  Museum  of 
Economic  Geology  in  Calcutta,  has  given  the  strongest  proof  of  the 
interest  felt  by  it  in  the  subject,,,  and  of  its  willingness  to  aid  practi. 
cally,  its  development  in  this  country.  By  the  Curator  of  the  Muse- 
um placing  himself  in  communication  with  learned  societies  in  other 
countries,  mudi  interesting  information  relative  to  the  economical 
applications  of  their  mineral  products  might  be  obtained,  and  rendered 
available  for  useful  purposes  here. 

15.  It  only  remains  for  me  to  add,  in  conclusion,  that  from  the 
circumstances  under  which  this  memorandum  has  been  prepared,  I 
fear  that  some  points  of  importance  may  have  escaped  notice  entirely, 
and  that  others  may  have  been  imperfectly  discussed.  Such  defects 
will,  however,  be  rectified  by  those,  under  whose  consideration  these 
remarks  will  come,  and  I  will  most  gladly  avail  myself  of  their  wider 
experience,  and  more  extensive  information,  to  correct  or  extend  the 
views  herein  expressed. 

6(h  September,  1841. 
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On  a  new  Organ  in  the  Gentis  Moschus,  By  B.  H.  Hodgson,  Esq. 
,  Resident  at  the  Court  of  Nepal, 

That  accomplished  naturalist,  Mr.  Gray,  gave,  five  years  ago,  in  the 
Zoological  Journal,  some  observations  on  the  Genus  Moschus  of  Linn, 
in  the  course  of  which,  after  remarking  that  the  great  Swede's  genus 
was  characterised  by  himself  merely  by  the  absence  of  horns,  Mr. 
Gray  suggested  some  further  marks  of  distinction  for  the  genus. 
Mr.  Gray  divided  the  genus  into  three  subgenera,  and  discriminates 
the  Musks  proper  by  their  coarse  pelage,  their  simple  and  clad  meta- 
tarsus, their  throats  undenuded  of  hair,  and  the  peculiar  pouch  in 
which  the  musky  secretion  is  found. 

Without  staying  at  present  to  remark  upon  these  diagnostics^  it  will 
readily  be  allowed,  that  most  of  them  are  not  so  important,  but  the 
addition  of  another  decided  and  organic  one  must  be  hailed  with 
satisfaction  ;  and  I  therefore  proceed  summarily  to  describe,  what  the 
pencil  of  my  painter  has  made  the  description  of  almost  superfluous 
by  the  accompanying  drawings.  The  very  short  tail  of  the  proper 
Musks  has  often  been  remarked  on ;  but  it  has  not  been,  so  far  as 
I  am  aware,  noticed,  that  this  short  tail  is  the  seat  of  a  secreting 
apparatus  as  marked  and  peculiar  in  character^  as  the  celebrated  pre- 
putial pouch.  The  tail  is  rather  more  than  an  inch  long,  and  nearly  as 
wide  at  its  base  as  long,  trigonal,  depressed^  and  nude,  especially 
on  the  upper  surface,  far  below  it  is  (like  the  proximate  margin  of 
anus,)  partially  covered  with  soft  hair.  At  the  very  apex,  there  is  a 
tuft  of  hair  as  harsh  and  quill-like  as  that  of  the  body  generally !  and 
this  tuft  only  is  seen  in  the  living  animal,  the  rest  of  the  tail  being  hid 
by  the  hair  of  the  rump.  Raise  that  hair,  however,  and  you  at 
once  perceive  the  real  tail,  flat-looking,  nude,  thick,  and  greasy,  whilst 
around  it  the  hairs  are  glued  together  with  a  viscid  liquor,  which 
has  become  more  or  less  dried  and  candied  here  and  there.  Look 
closer,  and  you  discern  that  the  whole  tail,  especially  on  its  superior 
surface,  consists  in  fact  of  a  hard  solid  gland,  about  three-eighths 
to  half  an  inch  thick,  which  secretes  the  viscid  humour  in  question,  and 
gives  it  off  slowly,  but  without  intermission,  by  means  of  two  lateral 
pores.  These  pores  consist  of  longitudinal  folds  of  the  skin,  about 
as  deep  as  the  thickness  of  the  gland,  and  about  three-quarters  of 
an  inch  long.  They  are  narrowly  eliptical  in  form,  possessing  thick, 
rounded,   but  not  very  mobile  lips  or  edges,  ^nd  they  resemble  in 
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the  general  character,  the  suborbital  pits  of  the  Rasa  Deer,  when 
periodically  excited,  or  yet  more  nearly,  the  frontal  pits  of  the  Muntjac 
under  similar  excitement;  and,  lastly,  these  caudal  pores  have  a 
basal  and  marginal  position,  one  on  each  side  of  the  tail.  If  you 
press  hard  on  the  gland,  the  secretion  is  protruded  through  the  pores  in 
a  thick  state,  like  yermicelli ;  but  it  ordinarily  passes  off  by  the  pores 
in  a  more  liquid  state  like  melted  honey,  becoming  hard  and  candied  as 
it  dries  on  the  edges  of  the  pores.  It  seems  always  to  be  secreted  and 
always  to  pass  slowly  off.  It  has  a  strong,  peculiar,  and  rather 
offensive  odour,  not  at  all  musky ;  and  by  its  abundance,  and  the  regular 
apparatus  for  its  formation  and  discharge,  must  be  of  high,  though 
I  know  not  of  what,  importance  to  the  animal.  I  noticed  it  first  a 
year  ago,  and  have  since  examined  it  in  two  other  specimens,  one 
live,  and  the  other  just  dead.  The  first  subject  was  submittied  to 
Dr«  Christie's  inspection,  who  can  confirm  all  that  I  have  stated.  My 
fresh  specimens  of  these  animals  are  of  the  more  ordinary  and  uni- 
formly dark  species,  called  by  me,  Saturatus.  But,  so  far  as  a  judg- 
ment may  be  safely  formed  from  dried  skins,  the  other  species,  or 
Chrysogaster  and  Lewiogaster^  possess  a  similar  organ,  which  there- 
fore would  appear  to  belong  to  the  whole  of  the  Musks  Proper.  These 
animals,  I  may  add,  are  further  distinguished  by  the  absence,  not  only 
of  suborbital  and  inguinal,  but  also  of  interdigital  pores,  and  by  hoofs 
and  false  hoofs,  as  long  and  pointed  almost  as  spikes ;  not  to  mention 
that  remarkable  pouch,  in  which  the  musky  substance  itself  is  collected^ 
and  of  which,  as  more  talked  of  than  understood,  I  subjoin  a  sketch, 
in  addition  to  the  ones  exclusively  dedicated  to  the  illustration  of  the 
caudal  gland  and  pores.  B.  H.  Hodgson. 

Nepaly  Julyy  1841. 

p.S. — Should  this  paper  fall  under  the  eye  of  Mr.  Ogilvy,  I  beg  to  let 
that  gentleman  know,  that  when  I  published  my  description  of  the 
three  species  of  Moschus  to  which  he  adverts,  I  had  been  long  familiar 
with  the  ordinary  effects  of  nonage  upon  the  colour  of  the  common  spe- 
cies of  this  genus,  of  whose  parturition  and  gestation  I  had,  yeara 
previously,  given  a  particular  account  in  print.*  Mr,  Ogilvy's  scep- 
ticism, therefore,  is  not  better  founded  in  this  instance,  than  in  some 
others,  as  he  must  pardon  me  for  saying. 

•  Vide  Gleanings  in  Science. 
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Extracts  from  a  Report  on  subjects  connected  toith  Afghanistan.     By 

Dr.  Griffiths,  communicated  to  the  Editor,  from  the  office  of  the 

Political  Secretariat  of  India* 

Forests* — The  nearest  wooded  part  of  the  Sufaid  Koh  to  Cabul  is 
Taizeen,  a  distance  of  three  marches,  including,  at  least  by  the  common 
route,  a  steep  pass,  the  Haft  Kotbal,  some  3,000  feet  in  height.  In  the 
direction  of  Cabul,  there  does  not  appear  to  be  any  water-carriage 
available  for  the  transport  of  the  timber  of  the  Sufaid  Koh.  Cabul  may 
therefore  be  said  to  be  in  a  considerable  measure  beyond  the  reach  of 
an  efRcient  supply  of  good  and  durable  timber. 

Candahar  and  Ghuzni  may  be  said  to  be  absolutely  beyond  the 
reach  of  any  indigenous  supply,  no  forests  occurring  within  any  prac- 
ticable, if  within  any  distance.  The  forests  of  the  Sufaid  Koh  consist 
of  various  kinds  of  Fir,  among  which  the  Deodar  is  abundant ;  the 
Cheel  or  Pinus  longifolia  also  I  believe  occurs,  as  well  as  the  Chilghozeh, 
which  from  the  abundance  of  the  seeds,  sold  or  exposed  for  sale,  must 
be  common.  The  seeds  of  this  appear  to  resemble  exactly  the  seeds  of 
the  Kunawur  Pinus  Gerardiana ;  it  will  be  interesting  to  ascertain  whe- 
ther  the  trees  are  identical ;  if  so,  it  will  not  be  the  only  instance  of  afHni- 
ty  between  the  Floras  of  the  two  countries.  These  forests  likewise  contain 
the  Baloot,  a  species  of  Oak ;  the  Zaitoon,  a  species  of  Olive ;  the  Sehnee, 
and  two  or  three  others.  I  am  not  personally  acquainted  with  the  trees 
of  this  range.  Captain  Burn,  commanding  the  Khybur  rangers,  one  of 
the  few  who  had  ascended  the  lower  ranges,  informed  me,  that  the  Baloot 
and  long-leaved  Fir  were  common.  The  chief  tree  on  the  Taizeen  ridges 
is  the  Deodar.  It  is  very  unfortunate,  that  from  this  gr^at  range,  th^re 
does  not  appear  to  be  available  water-carriage  in  any  direction,  at 
least  to  the  northward.  The  only  forests,  with  which  I  am  tolerably 
acquainted,  are  those  about  Olipore,  in  which  direction  the  mountains, 
as  I  have  more  than  once  observed,  assume  the  Himalayan  features. 
The  principal  trees  of  these  mountains,  always  excepting  the  neighbour- 
ing ones  of  Kafiristhan,  are  the  Deodar  or  Nokhtur,  the  Zaitoon,  and 
the  Baloot.  There  is  perhaps  another  species  of  Oak,  but,  so  far  as  I 
know,  there  is  no  other  Fir  tree.  The  distribution  of  the  forests  may 
be  stated  as  follows :  the  Baloot  ranges  from  the  bed  of  the  river 
to  an  elevation  of  2,000  feet  above  it,  or  4,500  feet  above  the  sea.  It 
commences  to  be  mixed  with  Zaitoon  towards  its  upper  limits ;  and  is 
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soon  supplanted  by  it,  the  Zaitoon  forming  the  chief,  if  not  the  only 
part  of  the  forests,  as  far  as  the  lower  limit  of  the  Deodar,  at  an 
elevation  of  6,500  feet  above  the  sea. 

Between  this  and  the  summits  of  the  ridges  which  attain  a  lieight 
of  about  10,000  feet,  the  Deodar  rules  supremely  vast  in  abundance 
and  in  size.  These  forests  may  be  considered  as  available  for  Jilalabad 
and  Peshawur. 

As  the  valley  of  Olipore  is  very  narrow,  and  the  lowest,  which  is  a 
considerable  one,  sweeps  in  many  places  under  the  Oak  forests  along 
its  right  bank  ;  this  timber  could  be  supplied  effectually. 

The  tree,  however,  does  not  reach  any  size  near  its  lower  limit  of  dis- 
tribution. Greater  labour,  and  a  proportionally  greater  expense  would 
be  required  to  supply  the  two  others  in  proportion  to  their  distribution. 

There  is  perhaps  but  little  prospect  of  the  country  about  Jilalabad 
arriving  at  much  importance.  A  small  supply  of  timber  may  be 
demanded  by  Europeans,  but  Jilalabad,  from  its  extreme  heat,  can 
scarcely  become  their  residence  except  for  the  winter  months. 

The  forests  of  Olipore  are  therefore  of  comparatively  little  use,  and 
will  probably  remain  so,  until  Peshawur  assumes  its  real  importance. 
The  want  of  timber  about  Candahar,  though  not,  if  I  recollect  rightly, 
in  the  city  itself,  is  remedied  by  the  construction  of  the  houses,  which 
are  generally  domed.  The  houses  of  Cabul  are  extremely  slight^ 
built  of  mud  and  small  timbers ;  these  are  supplied  exclusively  almost 
by  the  Poplars,  which  are  planted  in  many  places  along  the  banks  of 
the  Logor  and  Cabul  rivers,  by  which  they  are  carried  towards  the 
city  during  the  floods.  This  timber  is  white,-  and  very  soft ;  it  does 
not  enjoy  fair  chances,  for  the  trees  are  planted  so  close  together,  that 
they  not  unfrequently  grow  together,  and  they  are  cut  prematurely. 

They  are  quite  unfit  for  building  purposes,  and  some  idea  may  be 
formed  of  their  perishableness,  when  it  is  said  that  Cabul  is  renewed 
once  in  every  25  years. 

I  have  already  mentioned  that  the  great  majority  of  the  cultivated 

The  only  other  trees     trees  are  fruit  trees ;  these  are  for  many  reasons 

besides  the  fruit  trees 

known  to  me,  are  three     not  available  for  the  purposes  of  timber. 

orfour  kinds  of  Poplar,  ^,  ,     ,,       -    ,  i  i     ^     -i    .  i. 

three  or  four  of  wil-  The  great  bulk  of  the.  vegetable  fuel  is  suppli- 
thoni.  In  Baben's  gar-  ^  ^7  ^^^  ^^^  bushes,  chiefly  species  of  Artemisia, 
ve?f  fiSfpoplIrs"'*"^     ^^at  occur  commonly  in  the  barren  parts  of  the 


1841.]]         Report  on  svbfecU  connected  with  Affghanistan,  799 

country.  They  are  not  good  fuel,  except  perhaps  for  particular 
purposes,  having  no  bulk,  and  burning  very  rapidly.  They  are,  I  believe, 
chiefly  used  by  the  bakers,  and  the  loads,  carried  generally  on  asses, 
constitute  not  one  of  the  least  nuisances  of  the  crowded  and  confined 
streets  of  Cabul.  From  Taizeen  supplies  of  Baloot  branches  are 
brought  to  Cabul,  as  well  as  a  good  deal  of  charcoal  prepared  from  it 
and  the  Deodar.  But  the  price  is  enormous.  I  have  heard  officers  say, 
that  the  daily  expense  for  fuel,  duriog  the  severity  of  winter,  was  not 
unfrequently  three  rupees. 

Nevertheless,  the  experiment  might  be  tried  with  some  of  the  indi- 
genous trees,  on  the  better  parts  of  these  same  slopes.  Attention 
should,  I  think,  be  chiefly  directed  to  the  Baloot,  which  is  the  only  tree 
that  has  striven  to  establish  itself  on  the  barrenness  of  an  Aflghan 
mountain.  The  Zaitoon  and  Deodars  of  Olipore  cease  abruptly,  the 
Baloot  struggles  on  from  Koonur  to  Taizeen. 

The  growth  of  the  timber  trees  now  cultivated  should  be  discourag- 
ed as  much  as  possible,  as  soon  as  efiicient  European  timber  trees 
have  been  introduced.  This  may  be  a  matter  of  time,  but  scarcely  of 
difficulty,  consid^ing  the  state  of  perfection  the  overland  interchanges 
of  seeds  between  Drs.  Royle  and  Falconer.  I  have  appended  to  the 
report  a  list  of  the  various  desiderata. 

In  all  the  lower  parts  of  the  country  the  best  of  the  timber  trees  of 
the  dry  plains  of  the  N.  W.  might  be  introduced.  In  such  parts  as 
about  the  Koonur  valley,  the  Sissoo  is  occasionally  met  with ;  to  it  the 
Series,  Jamun,  Kikhur,  &c.  might  advantageously  be  added.  Around 
each  of  the  main  places  in  the  country,  small  plantations  might  ad- 
vantageously be  made,  particularly  of  such  timber  trees  as  are  best 
adapted  for  the  purposes  of  military  arsenals.  Thus  at  Jilalabad  and 
Oandahar,  the  Sbsoo  might  be  planted  with  reasonable  prospects  of 
success ;  for  the  supply  of  Cabul  and  Ghuzni  we  must  look  to  Europe 
and  the  Himalayahs.  At  present  I  know,  it  is  next  to  impossible  to  re- 
pair or  construct  properly  a  gun-carriage ;  the  Plane  tree  is  the  only 
available  one,  and  besides  not  possessing  even  ordinary  merit,  is  procur- 
able with  difficulty.  I  cannot  ofler  any  particular  suggestion  towards 
supplying  Candahar  with  fuel ;  with  regard  to  Cabul,  I  may  be  allowed 
to  suggest  a  comprehensive  survey  of  the  Taizeen  forests,  and  of  the 
other  wooded  portions  of  the  Sufaid  Koh  in  that  direction ;  particular 

5  I 
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respect  being  paid  to  their  communications  with  Cabul.  At  present 
the  line  of  road  for  any  beast  of  burden,  but  a  mule  or  a  donkey,  is  very 
circuitous  and  arduous.  The  dealers  in  wood  and  charcoal,  however, 
instead  of  turning  the  range  which  forms  the  south  boundary  of  the  valley 
of  Cabul  itself,  cross  it  near  the  place  where  the  large  Bactrian  pillar, 
now  called  Saber's  Pillar  is.  situated ;  by  this  they  dehouche  imme- 
diately into  the  valley  of  Ko(»o  Cabul,  saving  a  circuit  of  several 
miles,  and  preferring  shortness  and  great  steepness,  to  length  and  com- 
parative levelness.  A  new  line  might  possibly  be  marked  out.  The 
grand  remedy  will  be  found  when  good  and  accessible  coal  shall  have 
been  discovered ;  this  is  one  of  the  greatest  desiderata,  and  search  for 
it  should  be  proportionally  encouraged. 

Affghanistan  is  a  country  of  mountains  intersected  by  vallies,  or  as 
Physical  features   some  may  perhaps  be  called,  steppes.    It  appears  to 

of  Affghanistan.     ^^  ^^  possess  many  peculiarities,  and  my  limited 

experience  cannot  suggest  a  country,  with  which  it  may  fairly  be  com- 
pared. A  popular  general  idea  of  it  may  be  formed  by  imagining, 
the  upheaving  of  an  extensive  ,  and  varied  system  of  mountains, 
through  an  enormous  plain  variously  covered  with  boulders  and  shingle, 
and  presenting  here  and  there  deposits  of  soil,  generally  in  the  shape 
of  narrow  strips  along  the  principal  lines  of  drainage.  The  general 
form  of  the  country  as  now  limited,  may  be  compared  to  that  of  an 
equilateral  triangle.  Its  boundaries  are  undoubtedly  the  Indus  along 
the  Southern  line ;  the  Koh-i-Baba,  Paropamisus,  and  Hindoo  Koosh 
along  the  North-Eastern ;  Persia,  Seistan,  and  the  territories  of  Khilat 

along  the  Western. 

Of  the  above-mentioned  boundaries,   those  of  the  North-Eastern 

and  Southern  or  South-Eastern  sides  are  natural  in  the  strict  sense 

of  the  term ;  those  on  the  Western  sides  are  badly  supplied  by  the 

changeable  and  arbitrary  boundaries  of  Beloochistan  and  Persia. 

The  mountains  may,  I  think,  be  said  to  belong  to  two  great  systems, 

that  of  the  Hindoo  Koosh,  Koh-i-Baba,  and  Paro- 
pamisus, which  appear  to  be  nothing  but  different 
parts  of  the  westerly  continuation  of  the  great  Himalayan  chain,  and 
the  Sufaid  Koh.  This  is,  however,  connected  with  certain  of  the  extreme 
southerly  offsets  of  the  end  of  the  Himalayas,  or  beginning  of  the 
Hindoo  Koosh.     To  one  or  the  other  of  these  systems  all  the  subor- 
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dinate  ranges  may,  I  think,  be  traced:  although  I  have  no  personal 
acquaintance  with  the  countries  between  Candahar  and  Ghuzni^  and 
the  Southerly  prolongation  of  the  Sufaid  Koh.  The  true  mountain, 
Hindoo  Koosh,  for  this  name  has  been  laxly  applied  to  the  whole 
See  Bumes'  Travels,  range,  IS  situated  nearly  due  north  of  Cabul.  I  have 
no  personal  acquaintance  with  it.  The  higher  peaks  of  this  chain 
always  present  traces  of  snow,  and  are  visible  from  some  points  about 
Cabul.  I  am  not  acquainted  with  the  exact  point  in  which  the  Hima- 
layas assume  the  name  of  the  Hindoo  Koosh ;  but  I  have  grounds  for 
believing,  that  the  features  of  the  Himalayas  are  not  changed  at 
Olipore,  Lat.  34°  54'  38"  N.  Long.  70°  12'  E.  The  Kohi  Baba  is  a^ 
direct  continuation  of  the  Hindoo  Koosh,  from  which  it  appears  to  be 
separated  at  first  by  the  Kaloo  torrent,  and  then  by  the  united  Kaloo 
torrent  and  ^Bamean  river.  On  either  side  of  these  lines,  which  appear 
to  be  the  deepest  lines  of  separation,  numerous  and  very  varied  offsets 
from  both  ranges  occur.  It  is  over  these  intermediate  portions,  that  the 
best  routes  to  Bamean  pass,  the  highest  point  traversed,  is  the  Erak 
pass,  which  reaches  an  altitude  of  13,000  feet.  But  the  best  route,  one 
which  is  said  to  be  more  easily  practicable  for  artillery,  and  open 
throughout  the  year,  is  through  the  country  of  the  Shaikh  Ali  Huzaras, 
this  probably  does  not  pass  over  ground  exceeding  9,000  feet  in  altitude. 

The  eastern  end  of  the  Koh-i-Baba,  or  its  commencement,  is  cer- 
tainly grand ;  a  magnificent  view  of  its  three  snow-clad  peaks  is  enjoyed 
from  a  pass  between  Yomurt  and  the  Helmund  river.  Its  extreme 
eastern  part  shews  itself  in  the  form  of  a  vast  rounded  mass  on  ap- 
proaching it  up  the  Siah  Sing  torrent ;  but  to  the  west,  it  rapidly 
assumes  a  different  appearance,  presenting  a  succession  of  lofty  peaks, 
as  far  as  the  eye  can  reach.  In  this  direction  it  loses  itself,  and  I 
believe  becomes  diminished  in  the  Paropamisus.  Snow  exists  on  its 
eastern  portion  throughout  the  year ;  in  sheltered  places  it  occurs  ia 
beds  of  cqnsiderable  size. 

In  August  1840,  I  ascended  this  range  near  Kilah-i-Kaloo,  up  to 
13,500  feet.  No  change  in  the  usual  features  occurred,  but  from  that 
altitude  the  ascent  became  much  steeper,  and  was  rendered  much  noore 
difficult  by  the  ruins  of  enormous  slips. 

With  all  my  endeavours  I  was  only  able  to  reach  the  general  level  of 
the   connections   of  the   peaks ;    these  were  completely  inaccessible, 
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the  nearest  did  not  appear  to  be  more  than  1,000  or  1,500  feet  higher 
than  the  spQt  on  which  I  stood.  Patches  of  snow  commenced  aboat 
sheltered  situations  at  13,500  feet,  and  towards  the  summit  beds  oc- 
curred, except  in  the  most  exposed  spots.  The  upper  portion  of  the 
range  appeared  entirely  bare,  the  surface  consisting  of  nothing  but 
angular  fragments  of  the  rock,  of  which  the  peaks  are  composed.  The 
snow  in  the  upper  beds  was  wrought,  if  1  may  so  express  myself,  by 
the  action  of  frost  and  thaw  into  pinnacles,  which  during  sunshine, 
presented  thousands  of  glittering  objects.  The  few  plants  found  above 
13,500  feet  were  different  from  any  that  I  had  met  with  elsewhere;  the 
only  animals  observed  were  a  large  hare,  and  a  eovey  of  the  snow  grouse, 
Koki-i-dusrah  of  Affghanistan,  the  Tehoo  or  Gallus  Neillii  of  Mr. 
Gould.  The  general  character  of  the  Koh-i-Baba  is  great  barrenness, 
this  it  shares,  I  have  been  told,  with  the  Hindoo  Koosh,  and  generally 
with  the  Paropamisus,  of  which  portion  I  have  not  much  direct  know- 
ledge. To  these  three  ranges,  the  Hindoo  Koosh,  the  Koh-i-Baba,  and 
Paropamisus,  and  perhaps  with  the  western  extremity  of  the  Hima- 
lyas  Proper,  I  should  be  disposed  to  assign  all  the  ranges  to  the 
north  of  the  valleys  of  Peshawur^  Jilalabad,  Cabul,  Ghuzni,  and 
Candahar. 

The  Sufaid  Koh,  or  Espeen  Gar,  which  in  Pushtoo  has  the  same  sig- 
Sufaid  Koh.  nificatioti  as  that  of  the  Persian  name,  is  perhaps  as 

lofty  as  the  Kohi  Baba,  and  like  it,  although  more  exposed  to  the  efiects 
of  heat  and  the  influence  of  the  great  plains  of  India,  presents  traces 
of  snow  throughout  the  year.  This  range  is  seen  to  perfection  from 
the  valley  of  Jilalabad,  the  southern  boundary  of  which  it  forms.  It 
is  continued  directly,  I  believe,  down  in  line  with  the  right  bank  of  the 
Indus  as  far  as  Beloochlstan,  regaining,  as  far  south  as  the  Tukht-i- 
Soliman,  a  considerable  portion  of  its  loftiness.  The  Sufaid  Kohi  is  by 
no  means  uniformly  bare,  as  is  the  case  with  the  previously  mentioned 
mountains ;  many  parts  of  the  southern  boundary  of  the  Jilalabad 
valley  are  covered  with  Fir  forests.  Similar  forests  occur  on  other 
portions,  such  as  those  about  Taizeen.  Fir  trees  also  occurred  on  cer- 
tain parts  of  the  return  route  of  the  Bombay  Army,  as  I  was  in- 
formed by  Lieutenant  Marriott,  of  the  Bombay  Engineers. 

To  the  Sufaid  Kohi,  I  am  disposed  to  refer  all  the  ranges  along  the 
right  bank  of  the  Indus,  as  far  perhaps,  or  farther,  than  Brahooistan, 
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and  all  those  to  the  east  or  south-east,  or  soath  of  Cabul,  Ghuzni, 
Candahar  and  Quettah.*  Of  the  mountains  of  the  Ehilat  territory  I 
have  no  personal  knowledge,  nor  do  I  know  to  what  system  of  moun- 
tains they  are  approximately  referrible.  On  surmounting  the  crest  of 
the  Kharlekhir  pass,  peaks  of  considerable  altitude  covered  with  snow, 
at  that  season  at  least,  were  seen  to  the  south. 

A  higlr  mountain,  Chiltern,  rivalling  Tuchatoo  in  height,  towered 
over  the  valley  of  Quettah  to  the  south-westward  of  the  town,  but  with 
what  chain  this  was  united,  I  do  not  know.  It  will  be  readily  seen, 
that  this  grouping  of  the  Affghan  mountains  is  only  approximate,  if  even 
this  much  share  of  truth  can  be  claimed  for  it.  Mountainous  systems, 
like  all  others,  pass  into  each  other  by  numerous  ramifications :  an 
intimate  knowledge  of  which  is  only  to  be  attained  by  close  and  exten- 
sive acquaintance  with  the  features  of  the  country.f 

I  have  before  alluded  to  the  barrenness  of  the  Hindoo  Koosh  and 
Koh*i-Baba ;  this  is  a  general  characteristic,  equally  affecting  their  low 
ofbets  and  the  culminating  ridges  as  far  as  an  altitude  of  15,000  feet. 
This  barrenness  may  be  said  to  be  comparatively  absolute ;  that  of  the 
barest  portions  of  the  lower  ranges  of  the  Himalayas  between  Bhar  and 
Simla  is  rich  and  luxuriant  clothing,  compared  with  what  occurs  in 
Affghanistan.  Of  the  structure  of  these  mountains,  I  regret  not  being 
competent  to  give  an  account.  Very  generally  their  surfaces  are 
immediately  rocky,  except  in  some  of  the  offsets,  interposed  between 
the  Sufaid  Koh  and  the  ranges  derived  from  the  Hindoo  Roosb,  to- 
wards the  western  end  of  the  valley  of  Jiialabad.  There  they  are 
composed  of  sand,  in  all  degrees  of  softness  and  induration,  in  which 
last  state  it  becomes  tabular.  Alternating  layers  of  a  conglomerate, 
often  exceedingly  hard,  are  to  be  met  with  in  this  sandstone.  Excep- 
tions also  occur  in  the  valley  of  Bamean,  on  both  sides  of  which  the 
o^ets  are  composed  of  earthy  or  clayey  materials  of  varied  and 
rather  vivid  colours.     Generally  speaking,  the  Affghan  mountains  did 


*  It  is  this  range  that  will  best  repay  the  trouble  of  fature  botanical  investigations. 
Its  isolated  situation,  and  its  elevation  as  well  as  prolongation  to  the  southward,  in- 
vest  it  with  peculiar  interest.  From  a  few  specimens  brought  to  me  at  Khafifal,  I 
apprehend  its  Flora  will  approach  to  that  of  the  Himalayas. 

t  The  appearance  of  the  highest  ridges  and  peaks  of  both  these  chains  appeared 
to  me  to  resemble  such  as  I  had  seen  in  the  far  more  magnificent  Himalayas. 
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not  appear  to  me  difficult  of  access ;  in  this  respect  they  are  widely 
General  accessibility  ^^ifferent  from  the  Other  mountains  I  have  travers. 
of  the  mountains.  ed.     It  was  found  to  be  a  general  feature,  that  they 

might  be  ascended  and  descended,  by  making  use  of  the  beds  of  the 
draining  streams  which  are  very  generally  dry,  except  in  the  season 
of  floods.  These  ravines,  are  gently  inclined  planes,  the  steep  ascent 
only  commencing  on  reaching  their  heads;  and  this  perhaps  in  no 
instance  exceeds  1,200  feet. 

A  section  of  an  Himalayan  ravine  may  be,  I  think,  correctly  taken 
Ravines.  as  wedge-shaped  v,  that  of  the  Affghanistan  ravines 

would  be  a  broadly  truncated  wedge  u.  The  base  line  of  an  Hima- 
layan ravine  is  again  a  succession  of  steps,  with  intermediate,  more  or 
less  level  spaces ;  that  of  an  Affghau  ravine  is  an  uninterrupted  in- 
clined plane.  The  bottom  of  an  ordinary  hill  ravine,  again,  is  generally 
choked  up  with  fragments,  torn  from  the  sides,  or  by  boulders  of 
various  sizes  rolled  down  from  various  distances.  The  bottom  of  an 
Affghan  ravine  may  be  in  contra-distinction  stated,  as  being  almost 
evenly  strewed  with  moderate  sized  boulders  or  shingle. 

The  vallies,  enclosed  by  these  mountain  ranges  and  their  innumerable 
Vallies.  offsets,  vary  much  in  altitude,  and  a  good  deal  in 

nature,  and  have  been  formed  perhaps  by  two  different  causes. 

I  am  unable  to  state  whether  they  usually  present  any  definite  direc- 
tion with  regard  to  the  mountain  ranges,  except  on  the  southern  face  of 
the  Koh-i-Baba,  in  which  direction  they  are,  in  the  usual  manner  of 
the  Himalayas,  parallel  to  the  chain. 

The  ordinary  form  of  these  valleys  is  generally  very  narrow,  the 
tillable  soil  is  confined  to  a  narrow  strip  along  the  line  of  drainage. 
The  space  between  this  portion,  and  the  bases  of  the  outcropping 
boundary  hills  is  an  inclined  plane,*  strewed  over,  and  indeed  entirely 
formed  of  boulders  and  shingle,  generally  without  a  particle  of  soil. 
These  slopes,  very  aptly  termed  by  that  talented  officer  Lieutenant 
Durand,  of  the  Bengal  Engineers,  glacis  slopes,  appear  to  my  li- 
mited experience,  characteristic  features  in  the  physical  configuration 
of  the  country.     I  beg  to  subjoin  a  rude  attempt  at  a  sketch  of  a  very 

*  Without  personal  knowledge  of  the  country,  it  is  almost  impossible  to  imagine 
the  extent  of  these  glacis  slopes,  and  the  enormous  proportion  they  have  to  that  of  the 
tillable  soil. 
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marked  one  on  the  left  bank  of  the  Cabul  river,  below  Jilalabad,  and 
opposite  the  village  of  Cliardeb.  As  instanceB  of  these  vailies,  1  may 
cite  the  valley  of  Shawl,  which  is  Dot  however  characteristic ;  the  val- 
leys of  the  Wighand  at  Turnah ;  of  the  upper  parts  of  the  Cabul  river ; 
of  Jilalabad,  and  of  Koonur.  In  the  only  vailies  of  the  Toorkistan  face 
of  the  Eoh-i-Baba,  with  which  I  am  acquainted,  these  glacis  slopes  are 
not  developed  to  any  extent. 


The  other  form  of  valley,  to  the  existence  of  which  the  country  is 
almost  entirely  indebted  for  its  agricultural  produce,  are  of  consider- 
able width,  their  bottoms  are  apparently  almost  level,  and  entirely 
covered  with  tillable  soil,  except  towards  the  boundary  hills  along  the 
bases  of  which  glacis  slopes  very  generally  occur.  Their  principal ' 
distinction  rests  therefore  on  the  amount  or  extent  of  tillable  soil,  the 
proportion  of  which  is  reversed  in  the  two  forms.  As  instances  of 
these,  I  may  adduce  the  valleys  of  Peshawur,  of  Gandahar,  and  the 
vicinity  of  Cabul,  and  perhaps  the  whole  line  of  conntry  between 
Mookhtoor  and  Nannee,  near  Ghuzni.  Perhaps  the  best  marked  in- 
stance is  the  valley  to  the  immediate  west  of  Cabal. 

The  formation  of  some  of  these  valleys  is  easy,  and  it  appears  to  me 
naturally  explicable  by  assuming  their  having  been  the  beds  of  inlaid 
lakes.  By  this  assumption  it  is,  I  believe,  that  Di.  Lord  has  explained 
the  formation  of  the  vailies  of  Cabul,  Jilalabad,  and  Peshawur,  in 
Dr.  Lord's  report  or  account  of  the  Koh-i-Daman,  Journal  of  the 
Asiatic  Society,  June  1S38,  will  be  foundsome  geological  speculations,  to 
which  I,  alihough  not  professing  any  acquaintance  with  geology,  beg 
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leave  to  9biect.  The  three  vallies,  cited  by  Dr*  Lord,  as  having  been 
once  large  basins,  do  not,  as  they  now  exists  present  that  amount  of 
similarity  of.  features,  or,  in  other  word«,  of  affinity,  which  chiefly 
authorises  us  to  ascribe  formations  to  siniilar  agencies.  And  the  only 
one  which,  it  appears  to  me,  is  naturally  explicable  by  the  hypothesis 
of  Dr.  Lord,  is  that  of  Cabul,  which  presents  a  tolerable  level  surface 
surrounded  in  every  direction  by  hills.  It  may  even  now  be  said  to 
be  a  marsh.  The  valley  of  Jilalabad  presents  soil,  such  as  may  be 
imagined  to  have  been  a  deposit ,  from  tranquil  water,  only  along  the 
course  of  the  draining  river,  which,  as  Dr.  Lord  correctly  mentions, 
hugs  the  northern  edge. 

Between  Bala  Bagh  and  Pigdulluch,  which  looking  to  the  boundary 
mountains,  appears  to  me  to  be  the  western  extremity,  or  part,  rather 
of  the  valley ;  it  is,  if  I  may  so  express  myself,  blocked  up  by  a  low 
series  of  sand  hills  and  the  table  land  of  Gundamuck,  from  which  there 
is  a  descent  again,  over  other  sand  hills,  to  Sooikhab. 

The  space  between  the  southern  bank  of  the  river  and  the  Sufaid 
Koh,  or  southern  boundary,  is  occupied  by  an  enormous  glacis  slope, 
intersected  by  the  northern  draining  torrents  of  the  range,  along  and 
about  which,  here  and  there,  small  and  generally  well  cultivated  valleys 
occur. 

If  the  great  valley  of  Jilalabad,  therefore,  had  ever  been  occupied 
by  a  grand  sheet  of  water,  or  if  it  ever  presented  in  other  words  the 
features  that  now  characterise  the  vsdley  of  Cabul,  great  changes  must 
have  subsequently  occurred. 

The  Khybur  pass  which  was  selected  hy  Dr.  Lord  as  the  exit  to 
the  *^  itaighty  rush  of  waters,"  did  not  appear  to  me  to  present  any 
greater  evidence  of  unusual  water  action  than  did  any  of  the  other 
characteristic  passes  of  the  country.  Neither  can  I  omit  observiog, 
that  the  assumption  of  the  necessity  of  more  energetic  means  in 
former  times  to  enable  nature  to  carry  her  measures  into  execution, 
is  not  consonant  with  those  modem  doctrines  which  believe,  unless 
I  am  mistaken,  that  the  causes  now  in  operation  in  modifying  the 
surface  of  our  planets,  are  fully  competent.  The  valley  of  Pesha- 
wur,  as  it  now  exists,  is  open  freely  towards  the  Indus.  The 
Greedur  Galli  is  a  small  ravine,  presenting  fewer  traces  than  usual 
of  the  action  of  water,  affording  an  easy  cut  across  a  spur  of  the 
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Afredi  range,  which  forms  the  south-east  boundary  of  the  valley.  If 
the  water  of  the  great  basin  selected  this  as  the  direction  of  the 
least  resistance,  that  part  of  the  valley  now  open  towards  the  Indus 
must  have  since  undergone  depression.  Dr.  Lord  supports  his  hypo- 
thesis with  considerable  ingenuity,  but  he  has  omitted  to  observe,  that 
the  rolled  pebbles  of  Jumrood  are  not  limited  even  to  the  most  exten- 
sive allowable  sphere  of  action  of  the  rush  of  the  waters  of  the  Jilala- 
bad  basin,  but  form  a  well-developed  belt  or  glacis  slope  all  round  the 
bases  of  the  boundaries  of  the  valley.  Nor  does  Dr.  Lord  mention 
that  boulders,  constituting  glacis  slopes,  exist  on  the  west  side  of  the 
Khybur  pass,  from  its  mouth  to  the  Cabul  river  at  Dhukka,  that  is,  on 
the  side  of,  or  in  that  which  he  assumes  to  have  been,  the  great  basin. 
If  the  boulders  and  shingle,  composing  these  vast  extents  of  glauis 
slopes  are  found  to  have  been  constituent  portions  of  the  ranges  of 
mountains,  their  formation  is,  I  think,  naturally  explicable,  by  the 
agemcy  of  floods,  which  are  no  doubt  frequent  and  severe  during  the 
spring  months.  The  intimate  mixture  of  the  boulders  and  shingle,  by 
which  I  mean  smaller  water- worn  stones,  which  may  be  observed  even 
to  the  rather  sudden  transition  to  the  tillable  soil,  may  be  explained  per- 
haps by  allowing  great  inequalities  in  violence  of  the  floods.  But  I  think 
I  have  more  than  once  seen  these  water- worn  stones  and  boulders  lodged 
on  the  sides  of  mountains  in  situations  which  would  not,  as  it  appears  to 
me,  warrant  us  in  the  invariable  adoption  of  such  an  agency,  unless  I 
am  mistaken.  I  might  especially  refer  to  the  sand  ranges  about  Gun- 
damuck,  on  which,  unless  my  recollection  fails  me,  boulders  are  abun- 
dantly strewn,  and  which  qould  not  have  been  brought  to  their  present 
situation  by  the  action  of  water.  It  would  be,  however,  useless  to 
speculate  further  on  a  point  which  a  practised  geologist  would  determine 
at  a  glance.  I  fear  that  I  have  already  infringed  the  principle,  that 
no  one  is  authorised  to  remark  on  things  he  has  not  studied. 

I  return  to  my  impressions  on  the  physical  features  of  Aflghanistan. 
This  country  is  also,  I  think  remarkable,  always  keeping  in  view  that 
I  write,  drawing  my  comparisons  from  India,  the  country  with  which 
I  am  better  acquainted  than  any  other,  for  the  smallness  in  number  and 
size  of  its  rivers  and  streams.  From  the  general  dryness  of  the 
Riven  and  Streams,  climate,  perhaps  many  springs  cannot  be  expected, 
and  the  summer  supply  will  be  almost  entirely  confined  to  the  streams, 
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which  drain  the  loftiest  ranges  on  which  snow  is  to  be  found  through- 
out the  year. 

In  most  of  the  mountainous  parts  of  India,  I  have  seen  almost  every 
rayine  give  exit  to  a  water-course,  but  this  is  not  the  case  in  Affghan- 
istan.  In  the  Bolan  pass  water  is  plentiful  enough,  and  at  Sir-i- 
Bolan,  which  the  Affghans  consider  as  the  head  of  the  pass,  a  beau- 
tiful and  copious  spring  gushes  from  the  rocky  southern  side  of  the 
gorge.  But  from  this  to  Sinab,  a  distance  of  about  24  miles,  and  where 
there  are  kahreejees,  not  a  drop  of  water  is  procurable,  unless  rain 
has  very  lately  fallen. 


Section ;of the/ surface  of    '.the    or/dinary   form  \ofAflfghan  valley. 
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Valley  of  Peshawur.  Valley  of  Dhukka 

or  Lalpore. 
Superficial  oblique  section  (not  drawn  in  proportion)  of  Peshawur  valley,  of  the  Kybur  range,  and 
valley  of  Dhukka,  to  shew  that  glacis  slopes  of  boulders  and  shingle  exist  in  the  Afredi,  as  well  as 
the  Kybur  side  of  the  valley,  and  as  well  on  the  West  as  on  the  East  side  of  the  Khybur  range. 

The  Kojack  pass  is  much  less  supplied ;  there  is  a  good  spring  near 
the  head  of  the  ravine  up  which  the  road  runs,  and  there  is  also  some 
water  at  Chummun,  on  the  north  face  of  the  range,  3,000  feet  below  its 
crest.  But  between  Chummun  and  Kelah  AbdooUa,  no  good  water  is 
procurable,  and  even  at  the  last  mentioned  place  the  supplies  obtained 
were  brapkish ;  the  same  comparative  scarcity  occurs  in  the  road  to 
Bamean,  above  Sir-i-Chusma,  and  it  is  only  when  one  arrives  within  the 
drainage  of  the  Helmund,  that  most  of  the  ravines  present  small 
supplies  of  water  in  the  Khybur  pass.  There  is  no  water  until 
Sundyck^hara  is  reached ;  the  bed  of  the  ravine  by  which  the  army 
descended  from  Lol-Ghurree  Beg,  was  found  to  be  dry  to  within 
one  mile  of  Ali  Mussid,  at  a  place  called  Sir-i-Chusma,  where  there 
are  copious  supplies  .from  a  sort  of  cavernous  limestone.  In-* 
deed,  this  rock  seems  to  be  the  principal  source  of  the  peren- 
nial waters  of  the  country  in  those  parts  beyond  the  influence  of 
the  melting  of  the  perpetual  snows.  It  is  the  source  of  the  sup* 
ply  at  Sir-i-Bolan;  at  Mookloor,  or  the  head  of  the  Turnuk;  at 
Sir-i-Chusmah  or  the  head  of  the  Cabul  rivers;  and  the  place 
of  the  same  name  I  just  mentioned  as  occurring  in  the  Khybur  Pass.  I, 
whose  journeys  had  been  confined  to  the  North-eastern  portions  of 
British  India,  was  particularly  struck  with  the  small  number  of  natural 
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springs.  On  this  depends,  I  am  disposed  to  think,  though  perhaps  in 
a  secondary  point,  many  of  the  peculiarities  of  Affghan  vegetation. 
But  few  as  springs  are,  and  few  as  streams  are,  the  effect  is  heightened 
by  the  quantities  of  water  espended  in  irrigation.  To  this,  and  in 
a  greater  degree  to  great  absorbent  powers  of  soil,  is  to  be  attributed 
the  not  unfrequent  occurrence  of  the  actual  disappearance  of  the 
streams  in  Affghanistan,  at  various  distances  from  their  sources.  This 
may  be  observed  both  in  the  Kojuck  and  Khybur  passes. 

Before  remarking  on  the  only  two  rivers  in  the  country  worthy  of 
any  detailed  notice,  some  observations  on  the  lines  of  drainage  may  be 
necessary. 

The  main  lines  are  two,  one  easterly,  towards  the  Indus,  the  other 
westerly,  towards  the  lake  of  Seistan ;  of  course  in  both  cases  there 
will  be  many  minor  modifications. 

After  crossing  the  Bolan  range  until  one  arrives  within  the  influ- 
ence of  the  Logur,  between  Ghuzni  and  Cabul,  all  the  streams  ob- 
served flowed  westerly.  From  the  point  mentioned  all  flowed  easterly, 
and  perhaps  a  line  drawn  due  north  from  near  Sharkabad  to  the  crest 
of  the  Koh*i-Baba,  will  describe  the  approximate  direction  of  the  divi- 
sion of  the  two  lines  of  drainage  now  alluded  to. 

The  chief  river  of  Affghanistan  is  the  Helmund,  the  principal  feeder  of 

Helmund  River,  the  celebrated  Seistan  lake.  This  river  has  a  course  of 
perhaps  400  miles,  and  arises  in  the  southern  face  of  the  eastern  portion 
of  the  Koh-i-Baba,  or  western  of  the  Hindoo  Koosh.  I  have  only  seen 
it  towards  its  head,  at  an  elevation  of  1 1,500  feet ;  it  is  at  Girdun  Dewar, 
where  it  is  crossed  going  to  Bamean  from  Cabul,  by  a  small  river, 
knee-deep  in  the  cold  weather.  At  Girishk,  the  Helmund  is  a  large  and  a 
rapid  river.  I  am  not  aware  whether  this  river  is  ever  made  use  «f  for 
the  purposes  of  descent ;  the  only  use,  so  far  as  intercourse  is  con- 
cerned, that  the  collected  waters  of  so  variously  levelled  a  country  can 
be  put  to.  But  connected  with  the  small  distance  of  Giri^k  from 
Candahar,  (40  miles,)  the  valley  of  the  Helmund  is  worthy  of  being 
surveyed,  with  a  view  of  ascertaining  its  mineral  resources.  Connected 
too  with  the  subject  of  wool,  its  capabilities  of  affording  a  rapid 
means  of  descent  to  within  40  miles  of  the  second  place  in  the  country 
should  not  be  lost  sight  of,  more  particularly  if  any  of  the  upper  parts 
of  the  valley  are  great  sheep  resorts  during  the  shearing  season.    Were 
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there  any  reasons  for  supposing  that  forests  of  aoy  description  existed 
in  the  same  direction,  an  enquiry  would  be  still  more  necessitated. 

The  only  other  rirer  I  shall  notice  at  much  length  is  the  Cabul 
Gabul  River.  rirer,  by  which  name  the  large  body  of  water  that 
falls  into  the  Indus  just  above  Attock,  appears  to  be  generally  known. 
This  river  has  its  chief  origin  from  a  copious  spring  at  Sir-i-Chusmah, 
about  37  miles  to  the  east  of  Cabul.  It  drains  the  well  cultivated 
Mydan  valley,  but  is  quite  insignificant  until  it  joins  the  L<^ur  in  the 
valley  of  Cabul,  and  even  here  it  is  easily  fordable.  On  leaving  the 
valley  of  Cabul,  it  enters  a  mountainous  district  through  which  it 
continues  to  flow,  until  it  emerges  into  the  valley  of  Jilalabad,  near 
Baler  Bagh,  where  it  receives  the  Soorkhab,  a  considerable  tributary 
arising  in  the  Sufaid  Roh. 

At  Jilalabad,  the  Cabul  river  is  of  considerable  size,  and  of  a  moun- 
tainous character ;  two  or  three  miles  below  Jilalabad,  it  is  joined  by  the 
large  river  which  drains  the  Koonur  valley,  and  which  is  known,  I  be- 
lieve, by  the  name  of  Rania  in  the  lower  parts  of  its  course,  and  of  Koonur 
in  the  upper.  The  Cabul  river  then  ceases  to  be  fordable ;  it  continues  to 
hug  the  northern  side  of  the  Jilalabad  valley,  until  it  enters  the  Momund 
hills,  which  connect  the  offsets  of  the  Sufaid  Roh  with  those  of  the  Hin- 
doo Koosh,  or  western  parts  of  great  Himalaya,  at  the  Abkharah,  a 
few  miles  below  Dhukka. 

It  continues  to  be  confined  by  these,  until  at  Mucharr  it  emerges  into 
the  valley  of  Peshawur. 

From  Sir-i-Chusmah  to  Jilalabad,  this  river  is  of  no  importance 
except  agriculturally.  But  from  Jilalabad  to  Peshawur  it  assumes 
an  additional  importance,  by  affording  means  of  safe,  and  generally  rapid 
descent.  For  this  purpose  it  is  navigated  by  rafts,  floated  on  inflated 
skins,  the  only  mode  resorted  to  by  the  Affghaus,  except  at  Lalpore, 
where  the  ferry  is  carried  on  by  means  of  one  large  boat.  These  rafts 
are  perhaj^s  the  safest  possible  conveyance,  and  are  admirably  adapted 
to  such  rivers  as  those  of  Affghanistan.  They  are  very  buoyant,  and 
some  of  the  skins  may  be  burst  without  causing  danger.  Indeed,  if 
care  be  taken  in  properly  securing  the  frame- work,  a  serious  accident 
can  scarcely  o6cur. 

'  Descent  by  this  river  is  a  good  deal  resorted  to,  especially  when  the 
Khybur  pass  used  to  be  disturbed.     It  saves  a  distance  of  ten  marches, 
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and  when  the  Indus  becomes  a  channel  of  greater  traffic,  it  will  be 
probably  by  this  route,  that  most  of  the  exports  will  leave  the  country  ; 
for  the  rafis  would  experience  no  difficulty  in  proceeding  to  Ealabagb, 
and  there  discharging  their  loads  into  the  boats  of  the  Indus.  The 
rafts  would  then  have  to  be  broken  up^  and  the  skins  to  be  carried  in' 
a  collapsed  state  to  Jilalabad  for  a  fresh  journey*  During  the  floods^  the 
distance  between  Peshawur  and  Jilalabad  may  be  traversed  in  12 
hours,  the  distance  by  laqd  being  about  100  miles. 

The  Koonur  River  deserves  considerable  notice  from  being  similarly 
Koonur  River,  navigable,  and  from  the  forests  which  occur  along 
the  tributary  which  passes  Olipore,  and  falls  into  the  Koonur  river 
at  Chughar  Serai  Pareen.  It  presents  the  most  feasible  plan  of  sup- 
plying Jilalabad,  and  especially  Peshawur,  with  fine  timber  and 
good  fuel.  The  Olipore  branch  of  the  Koonur  river  comes,  I  believe, 
from  the  more  western  parts  of  Kafirsthan ;  it  is  a  large  torrent,  and  ia 
crossed  by  wooden  bridges,  on  the  same  principle,  but  of  much  worse 
construction  than  those  of  Bootan,  or  by  beams  thrown  across. 

At  Chughar  Serai  Pareen,  where  it  is  rather  more  gentle  in  its 
course,  it  is  fordable  with  some  difficulty  in  the  cold  weather.  The 
main  branch,  which  drains  the  little  Chughar  valley,  is  perhaps  the 
larger  of  the  two ;  united  they  form  a  stream  which  I  think  exceeds 
rather  in  size  the  Cabul  river  at  Jilalabad.  Both  these  rivers  practi* 
cable  for  descent,  may  possibly  come  into  considerable  play,  should 
any  great  stimulus  be  given  to  the  wool  trade  of  Afghanistan ;  the 
low  tracts  along  both  being  frequented  in  the  cold  months  by  the 
flocks  of  the  Nomadic  tribes. 

The  waters  of  the  Arghandab  and  Logur,  are  chiefly  used  for  irriga- 
tion ;  by  the  latter  small  poplar  timbers  are  floated  during  the  floods 

Urffhandab  and     ^^^  ^^^  Cabul  consumption.     The  Arghandab  passes 
Logur.  within  three  or  four  miles  of  Candahar,  and  though 

fordable,  is  a  stream  of  some  size.  The  Logur  passes  within  a  short 
distance  of  Cabul ;  it  is  scarcely  as  large  as  the  Arghandab.  It  is  in 
the  direction  of  these  streams  which  may  be  descended  during  the 
floods  by  rafts,  that  search  for  coal  or  any  other  valuable  mineral  pro- 
duct should  be  encouraged.  Timber  is,  I  fear,  scarcely  to  be  expected. 
Both  these  cities  would  double  their  importance,  should  coal  mines  be 
found  within  the  range  of  either  of  the  above  rivers. 
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The  only  lake  in  the  kingdom  of  His  Majesty  Shah  Shoojah  known 

Lakes.  to  me,  18  that  of  Cabal,  which  is  of  some  extent.     I 

am  not  aware  of  its  being  of  any  other  use  than  supplying  the  market  of 

Cabul  with  water-fowl,  and  ice  daring  the  winter,  and  affording  in  the 

same  season  healthy  recreation  to  Affghans  and  Europeans. 

Of  Hurmal,  or  chalybeate  springs,  I  observed  only  two ;  of  these  the 
Springs.  most  Striking  one  is  a  chalybeate  on  the  Siah  Sing 

torrent,  in  the  direction  of  Bamean ;  it  is  perfectly  clear,  and  emits  copi- 
ous bubbles,  depositing  copious  sediment  of  red  powder,  by  which  all 
the  turf  and  plants  ajround  are  covered.  The  Hurmal  springs,  if  they 
can  be  called  so,  occurred  at  Gurmah ;  of  three  examined  by  Dr. 
Henderson  of  the  Sappers  and  Miners,  the  hottest  had  a  temperature 
of  8P  and  82®.  Small  salt  springs  do  not  appear  to  be  uncommon  in 
the  valley  of  Bamean,  but  are  not,  I  believe,  put  to  any  use  by  the 
natives. 

Having  thus  attempted  a  sketch  of  the  physical  features  of  the 
country,  I  pass  to  another  great  natural  feature,  the  absence  of  forests. 

It  is  only  eastern  Affghanistan  that  possesses  forests.  From  Dadur 
to  Tanjeen,  three  marches  from  Cabul  towards  Jllalabad,  nothing  wild, 
worthy  of  being  considered  a  tree,  was  to  be  seen  by  the  Army.  An 
involuntary  exclamation  of  surprise  escaped  me,  on  reaching  the  crest 
of  the  Huft  Kotul  pass,  from  which  the  fir-clad  ridges  above  Tanjeen 
are  visible. 

The  Bolan  pass,  beyond  a  few  miserable  Rairoo  trees*  may  be  said 
to  be  absolutely  devoid  of  arboreous  vegetation ;  some  pollard-looking 
Sehnee  trees  exist  in  the  ravines  of  the  Khojuck  range,  elsewhere  not 
only  are  these  absolutely  wanting,  but  there  is  nothing  like  luxuriant 
shrubby  vegetation.  The  forests  of  eastern  Affghanistan  are  limited 
to  the  Sufaid  Koh  and  to  the  Sub-Himalayas  north  of  Pusheet  and 
around  Olipore,  lat.  34"*  54'  38/  long.  70**  12'.  On  both  of  these 
mountain  chains,  firs,  Zaitoon,  and  oak  forests  are  common.  Other 
forest  trees  occur  on  the  Kafir  mountains  within  a  few  miles  of  Olipore ; 
of  these  the  two  most  striking  are  the  horse  chesnut,  and  a  beautiful 
aSies  or  spruce  fir,  apparently  allied  to  the  Morinda  or  Kbutrow  of 
the  Himalayas*  These  are  only  known  to  me  from  specimens 
purchased  from  the  Kafirs. 

•  A.caoia? 
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The  transition  from  the  absolute  barrenness  of  the  Hindoo  Koosh 
to  the  finely  clothed  Himalayas,  certainly  takes  place  somewhere  to  the 
north,  of  Pusheet,  or  between  it  and  Jugdallack.     It  would  appear 
to  be  almost  sudden,  both  firs  and  the  Zaitoon  ceasing  abruptly ;  the 
Baloot  only  straggling  as  far  as  Jugdalluck,  about  which  it  is  a  stunted 
tree,  very  much  like  a  holly.    During  my  stay  at  Olipore,  I  was  of 
course  anxious  to  ascertain  to  what  causes  the  general  barrenness 
of  the  Affghan  mountains  was  to  be  attributed.     Independently  of  con- 
sideration of  climate,  a  primary  cause  appears  tome  to  exist  in  the  want 
of  soil.     Tillable  soil  exists  on  the  mountains  around  Olipore,  which 
are  consequently  inhabited,  and  partly  cleared.     That  soil  is  rich,  and 
of  considerable  depth,  the  bare  rock  being  only  exposed  where  the 
inclination  of  the  strata  approaches  so  near  the  perpendicular,  that  no 
lodgment  of  soil  can  take  place. 

The  bare  mountains,  however,  present  very  different  circumstances  ; 
they  are  almost  entirely,  or  quite,  devoid  of  soil,  rocks  project  in  every 
direction,  the  intervening  spaces  being  strewed  with  angular  debris 
by  no  means  sufficiently  comminuted.  These  mountains  are  never 
cultivated,  and  sustain  nothing  but  arid-loving  thorny  and  aromatic 
species,  which  almost  invariably  occur  solitarily. 

The  Sufaid  Koh  is  the  range  best  calculated  for  the  complete  inves- 
tigation of  the  extreme  .inequality  in  the  distribution  of  forest,  for  it 
unites  in  many  places  the  characteristic  features  of  both  series  of 
mountains,  and  it  is  this  circumstance  which  leads  me  suspect,  that  the 
bareness  is  in  some  measure  independent  of  climate. 

The  matter  is  of  some  importance  connected  with  any  attempt  that 
may  be  made  to  improve  this  deficiency  in  the  dominions  of  His  Ma- 
jesty Shah  Shoojah. 

On  the  climate  of  Affghanistan  I  am  not  able  to  present  any  details, 
Climate.  such  being  only  compatible  with  a  residence  of  soine 

continuation,  as  in  all  mountainous  countries  a  great  variety  of  local 
climates  will  be  found  to  exist. 

The  general  peculiarities,  as  compared  with  North-western  India, 
are  the  confinement  of  the  rainy  season  to  the  winter  and  early  spring 
months,  and  the  great  dryness  of  the  remainder  of  the  year. 

The  peculiarity  of  the  climate  of  the  higher  districts  is  excessive 
winter  cold ;  of  the  lower,  excessive  summer  heat.    Even  at  Candahar, 
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which  is  in  lat.  3P  35'  33^^  and  at  an  elevation  of  nearly  3,500  feet 
above  the  level  of  the  sea,  the  direct  heat  of  the  sun  in  May  and 
June  cannot  be  much  less  than  125^  to  130^.  Throughout  th^  lower 
districts,  during  the  hot  jmoaths,  westerly  winds,  often  assuming  the  cha- 
racter of  hot  winds,  are  prevalent. 

Thf  y  were  very  incommoding  at  Candabar,  and  were  rendered'  very 
hot  from  blowing  over  a  desert  of  some  extent,  a  short  distance  to  the 
westward  of  that  city.  In  certain  places,  these  winds  become  quite 
deadly;  their  fatal  eiFects  have  been  especially  experienced  in  Kutch 
Gundava,  but  they  are  dreaded  by  the  natives  in  some  parts  of  A%har:- 
istan  itself,  as  on  the  stony  desert  between  AH  Baghan  and  Chardeh, 
near  the  valley  of  Jilalabad.  In  such  they  are  I  believe,  known  by 
the  name  of  Bad!  Simoom. 

Little  or  no  dew  is  deposited  in  Afghanistan  except  in  the  spring 
Dews.  months,  and  in  those  places,  such  as  the  Chummuns, 

where  the  water  is  very  near  the  surface,  and  along  the  imme- 
diate vicinity  of  the  lines  of  drainage. 

I  have  seen  it  mentioned  in  books  of  some  authority,  that  dews  are 
the  providential  means  by  which  plants  are  supplied  with  moisture  in 
arid  countries.  To  this  opinion  I  do  not  subscribe ;  it  certainly  does 
not  apply  to  A£^hanistan,  as  I  had  opportunities  of  observing  during 
the  marches  of  the  Engineer  department.  If  the  deposit  of  dew  de- 
pends on  the  presence  of  moisture  in  the  atmosphere,  I  do  not  see 
how  it  can  be  a  phenomenon  of  general  occurrence  in  Affghanistan, 
in  which|  except  at  the  season  and  in  the  places  alluded  to,  the  air  is 
always  remarkably  dry.  The  other  circumstances  known  to  attend 
on  its  deposit,  are  all  favourable  throughout  the  country,  particularly 
the  nightly  lowering  of  the  temperature,  and  cloudless  skies.  I  con- 
ceive it  to  be  probable,  that  in  the  places  alluded  to,  as  presenting 
deposits  of.  dew,  these  may  be  the  eflRscts  of  moisture  derived  from  the 
soil  during  the  day,  more  especially  towards  its  close.  This  moisture 
would  be  deposited  during  calm  nights,  presenting  the  other  required 
condition^.  But  throughout  the  greater  part  of  Affghanistan,  the 
habitual  summer  dryness  is  not  modified  by  any  such  source  of 
moisture.  , 
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DescripHan  of  another  new  species  of  Pika^  (Lagomys)  from  ike 
Himalaya,    By  Edward  Bltth,  Curator  of  the  Asiatic  Society. 

The  genus  of  the  Pikas,  {Lagomys^  Carter,)  which,  until  the  com- 
paratively recent  discovery  of  a  species  upon  th^  Rocky  Mountains  of 
North  America,  by  Dr.  Richardson,  was  known  only  by  the  figures  and 
elaborate  descriptions  supplied  by  Pallas  of  three  species,  inhabiting 
the  Steppes  of  Northern  Asia,  has  lately  been  detected  upon  the  Hi- 
malaya range  by  Dr.  Royle,  who  carried  home  a  single  imperfect  skin 
of  a  decidedly  new  species  from  the  Choor  Mountain,  (subsequently  to 
which,  however,  other  and  perfect  skins  have  been  obtained,)  while 
another  new  species  is  now  figured  and  described,  (Plate  — )  by  Mr. 
Hodgson  from  Nepal,  to  which  I  have  the  pleasure  of  adding  a 
seventh,  recognised  by  Captain  Broome,  as  of  common  occurrence  in 
Lahoul,  Ladakh,  and  Kooloo,  and  which  extending  westward,  may  pos- 
sibly also  be  the  **  small  species  of  LagomySy^  noticed  by  Captain 
Thomas  Hutton,  as.an  inhabitant  of  the  hills  of  Afghanistan.* 

The  materials  for  description  consist  of  a  skull  and  perfect  skin,  (now 
mounted,)  which  were  presented  to  the  Asiatic  Society,  by  their  late 
Honorary  Curator,  Dr.  Evans.  The  animal  is  in  all  respects  a  typical 
LagomySy  which  precludes  the  necessity  of  entering  into  suck  details, 
as  are  of  generic  rather  than  specific  application.  From  Dr.  Royle's 
species,  (Z.  Roy  Hi,  Ogilby,)  and  that  now  described  by  Mr.  Hodgson, 
by  the  appellation  Nipalensis,  the  present  animal  is  at  once  distin- 
guished by  its  inferior  size,  measuring  but  6  inches  in  length,  though  the 
condition  of  the  skull  proves  the  specimen  to  have  been  fully  grown, 
and  its  sex  is  male ;  from  heel-joint  to  extremity  of  middle  toe-nail 
measures  1^  inch,  the  ears  (posteriorly)  ^  inch  and  f  inch  broad;  and  the 
moustaches  are  very  lon^,  a  few  of  these  vibrissas  exceeding  2^  inches, 
and  passing  considerably  beyond  the  tips  of  the  ears.  The  general 
cast  of  colour,  approaches  that  of  an  English  Water  Vole  (HypucUBus 
AquaticusJ,  judging  from  memory  of  the  latter,  having  a  distinct  rufous 
tinge,  and  the  fur,  which  is  delicately  soft  as  in  all  the  genus,  consists, 
as  usual,  of  two  kinds,  differing  only  in  the  longer  having  coarser  tips 
of  another  colour,  which  latter  is  alone  visible  at  the  surface ;  these 

*  Vide  Calcutta  Joiiraal  of  Natural  History,  vol.  i.  p.  558. 
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Literal  Translation  of  the  Dhavala  Inscription,     By  Pundit 

SURODAHA   PrASADH. 

1.  May  the  (rays  of  the  sun)  which  remove  darkness,  protect  you. 

2.  The  four-headed  (or  Btahma  was)  enamoured  of  Sabitre,  the 
wife  of  Surya,  (Sup,)  frouji  wliom  was  born  Harivama^  who  was  the 
ruler  of  the  whole  world.  He  was,  its  it  were,  the  rising  sun  amidst 
the  new  clouds  to  the  lily-like  eyes  of  all|  and  who  further  deprived 
the  females  of  his  enemies  of  the  beauty  of  their  moon-like  faces, 
(i.  e»  by  causing  the  death  of  their  husbands.) 

3.  And  who  has  grown  wise  by  his  (constant)  exercise  and  com- 
passion. Viswavamaf  was  in  morals  like  the  sea  rising  high  by  the 
infloence  of  the  moon-beams,  and  glorious  as  having  possessed  the  loft 
and  ancient  Jaina  temple,  which  deprived  the  peaks  of  Himalaya  of 
their  splendour.  By  him  (was  *  *  *)  by  means  of  gifts  ■  was 
well  as  to  the  Gods  .-— 


»^m 


4. From    him  was  born  Aroma. From  him  sprung 

Dhavala^  like  the  moon-beams  from  the  moon,  enlightening  the  whole 
world.  He,  while  on  his  elephant,  (in  battle,)  cut  off  his  enemy's  army, 
and  thus  noted  his  revenge. 

5.  A  multitude  of  Rajas  of  the  wild  countries  .  Soobha  Raja 
wa$  born.  He  continually  and  wonderfully  enjoyed  (?)  by  the  might 
of  his  arms.  ■  ..  .  He  restored  the  army  of  (?)  (to  battle)  who  were 
defeated  by  those  of  Anuchandra.  He  ("Dhavala J  established  two 
(images)  of  Gods. 

6.  .  (He  who  was)  superior  to  all,  established  tranquillity 
among  his  people.  ■■  >  The  Raja  Dhoronivaraha^  who  was  him- 
self very  wise  and  great,  threw  head-long  (expelled)  the  Raja  Kondesika 
from  his  dominions  in  the  jungles,  as  an  elephant  throws  a  tree,  and 
a  boar  a  young  koal^  (a  kind  of  boar.) 

7.  As*  one  takes  his  rest  under  a  tree  when  fatigued  with  the 
burning  sun,  so  the  multitude  have  taken  their  refuge  under  him  (or 
under  the  cool  shade  of  his  arms.)  He  was  beautifully  mild  as  the  moon. 
Sung  (the  fame)  of  (him,)  who  was  as  the  crest  jewel  of  all  the  archers, 
and  always  devoted  to  his  spotless  (true)  faith.  He  was  the  follower 
of 

*  One  whole  sloka,  meamjjriSR  13  letters  in  each  staaza. 
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8.  At  his  (Raja's?)  expedition  towards  bis  enemy's  dominions, 
the  Sun  obscured  with  dust  (rising  high)  from  the  earth,  while  passed 
over  by  his  army,  was  as  it  were,  obliterated  in  disgrace,  from  the 
firmament,  being  totally  overpowered  by  the  spirit  (of  this  Raja.) 

9 —  (He  was  ?)  like  the  sun  ^gf^fif:  in  spirit ;  Bovdha  in 

compassion ;  Yvdhisihira  in  wisdom,  truth,  and  virtue ;  Pralayanila* 
in  might;  the  minister  of  Indra ;  {Vrihaspati)  in  counsels;  and 
{Cupid)\An  beauty,  which  is  attractive  of  female  minds. 

10 ^— -  (He)  who  was  fortunate  and  virtuous,  safely  performed  the 

'  ceremony  agreeably  to  the  doctrines  (of  Veda^)  which  had  ever  been 

performed  by  the  Gods  themselves  and ^for  Kaliy  never  creates  any 

interruption  in  such  affairs,  when  undertaken  by  a  man  of  virtue  (as 
this.)  (Besides)  men  having  even  in  Kalh/uga  perceived  the  spotless 
— ^—  this  Raja. 

11.  The  Creator  having  as  if  considered  it  (?)  proper  to  be  placed 
together  with  tolent, palace  .    beautiful  as  the  moon-beams.  Who 

else  could  describe  it  in  its  full  length  ?  The  kingdom  of  this  Raja  was 
Hastikanehika,  which  like  the  region  of  Kuvera^  was  inhabited  by 
people  of  great  fortune,  and  white  like  the  ice  (pearl)  necklace,  and 
like  Siva, 

1 2 £qual|  to  the  minds  of  those,  who  reside  (together)  at  one 

and  the  same  place joy  and  health  around  — — —  beautiful  as 

washed  gold,   where  (in  the  kingdom)  not  like  the  beautiful  shafts 

of  Rama by  others  always  amidst  a  crowd  of  both  sexes 

moderation,  restriction  (of  passions)  compassion,  and  pleasant  con- 
verse. 

13.  (Slokas   of  double  meanings,   altogether  untranslatable  into 
English.) 

14.  His  court  Pundit,  who  was  like  the  priest  of  the  Gods  (  Vri- 
haspatij  endowed  with  gravity  and  such  other  natural  qualities  - 

15.  The  splendour  of  a  tank,  (beautiful  with  the  plants  of  full 
blown  lotus)  ■ 

16 The  whole  heavenly  region  was  struck  with  wonder,  ad- 
mitting it  to  be  as  if  the  second  Lokaloka  mountain. 

*  Wind  at  the  time  of  Deluge, 
f  This  comes  out  from  sense. 

%  It  is  translated  literally,  but  what  the  sense  should  be,  is  out  of  my  ability  to  make 
out. 
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17.  Having  by  his  (?)  instigation  considered  his  wealth,  wife,  and 
sons,  (family)  unstable  as  the  breeze  of  the  fan. 

18.  (This  temple)  was  illuminated  (with  the  lustre)  of  the  starry 
ornaments  of  female  images,,  and  exhibiting  how  far  the  power  of  ar- 
chitecture extend  ,  having  four  corners  shining  with  jewels, 
reddish  like  shells  and  pearls. 

19.  In  this  ocean  of  the  world,  established  by  those  who  are  re- 
nowned. Formerly  the  Vidagdka*  Rc^a  ^f?f7^  was  like  the  descend- 
ants of  Yodu  (  Vansa)  *  •  * 

20.  .  The  powerful  Dhavala  Raja  (having  fought)  in  battle 
with  Jainas  .  so  long  as  the  earth  supported  on  the  hood  of 
Ananta  will  continue  to  wear  the  splendour  of  Pattala^^  which  resem- 
bles a  temple  supported  by  a  silver  pillar  (so  long  shall  this  *  *  *.) 

21.  .  The  poet  has  written  these  slokas  in  best  metaphors, 
&c.'  The  priests  who  were  superior  in  talents,  moderation,  and 
\[VSi  capacity,  for  holding  burdens,  performed  many  sacred  rites. 

22.  ^— (He  Dhavala)  has  with  a  view  of  discharging  his  debt  to 

his  ancestors,  consecrated  (dedicated)  this  (temple?)  at  Mahidhwaja 
(a  village)  in  the  Sam  vat  year  1053,  on  the  27  th  Magh,  while  the 
Moon  was  in  Pushy a^  (a  planet) 

(Five  lines  obliterated.) 

28.  (This  line  is  entirely  obliterated,  except  the  following  words, 
**  not  formerly  possessed  by  Bidagdha.^) 

29.  (Ditto,  except  the  words  "  even  by  the  people  of  the  town.") 
30. ,  The  earth  has  been  enjoyed  by  many  kings  as  the  Sagara 

and  others,  and  he  who  rules  it  in  his  turn,  is  the  sole  enjoyer  of  its 
fruits. 

♦  The  word  Fidagdha,  which  means  "learned,"  may  also  be  applied  as  a  name. 

— S.  P. 
f  A  watery  region  below  the  earth. 
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Observations  on  a  second  Inscription  taken  in  facsimile  from  the 
neighbourhood  of  Mount  Aboo,  B^  Capt,  Burt^  Bengal  Establish- 
menty  F.  R>  S. 

In  a  notice  of  the  Bossontghar  Inscription^  (Asiatic  Society's  Jour* 

nal,  No.  1 169)  I  made  mention  of  another  also  sent  to  me  from  the 

same  part  of  the  oonntry  by  Capt.  Burt,  which  I  hoped  might,  when 

decyphered,  throw  light  on  the  dynasty  of  Bajpoot  chieftains,  whose 

names  were  therein  first  made  known  to  us.     Some  trouble  has  been 

required  to  read  this  second  inscription,  whidi  is  to  a  great  extent  not 

to  be  made  out,  owing  to  obliteration  of  the  characters.     It  is  cut, 

Capt.  Burt  tells  me,  "  in  the  interior  of  a  gateway  leading  to  Mandir, 

distant  one  kos  from  Beejapoor,  on  the  route  from  Odeypore  to  Sirohee 

near  Mount  Aboo." 

'    '  The  diste  of  this  inscription  is  Samvat  10^,  equivalent  to  a.  d.  996, 

}  and  it  is  consequently  46  years  anterior  to  that  taken  from  the  Baolee, 

'  at  BuBsuntgurh.    It  contains^  also,  as  will  be  seen,  notices  of  a  new 

dynasty,  and  mentions  a  principality  hitherto  unknown.  JRq^a 
DhavaiOi  of  the  race  of  Viswavamoy  is  represented  as  engaged  in  con* 
stant  wars  with  neighbouring  chiefs,  and  appears,  on  the  consolidation 
of  his  power,  to  have  followed  the  usual  course  of  erecting,  and  dedica- 
ting a  temple  with  pious  r^erenoe  to  his  ancestors.  Lands  and  endow- 

m 

ments  were  doubtless  assigned  in  the  ordinary  mode  for  the  main- 
tenance of  this  shrine,  the  record  of  which  has  been  obliterated  with 
I  the  erasure  of  great  purt  of  the  inscription. 

The  facts  which  may  be  deduced,  from  this  ancient  record,  confirm 
I    ;  the  theory  which  I  ventured,  with  Lieut.  Cunningham's  concurrencei,  to 

put  forth,  based  on  the  Bussuntghur  inscription,  as  respects  the  condi- 
tion of  Meywar  subsequently  to  the  first  invasion  of  the  country  from 
,  ]  Cabul,  in  a.  d.  812.     The  presence  in  that  inscription  of  the  names  of 

I  a  new  dynasty  reigning  over  the  country  still  called  locally  JBadari, 

near  Mount  Aboo,  about  a.  d.  1042,  and  the  historical  knowledge 

which  we  have  of  a  so-called  division  by  Bhritripady  about  two 

i  hundred  years  previously  of  the  territory  under  his  domination  among 

'-r.  thirteen  sons,  led  to  the  conclusion,  that  this  list  of  names  recorded 

the  reign  of  a  line  of  petty  potentates,  either  descendants  of  Britripad's 
I'f  successors,  or,  as  is  more  likely,  of  chieftains  established  in  a  small 
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principality  by  force  of  arms,  after  the  temporary  disruption  of  the 
monarchy  at  Chitore  by  the  Mussulman  invaders.  The  justice  of  this 
opinion  is  confirmed  by  the  tenor  of  the  Dhavala  inscription  now 
before  us.  Enough  of  it  remains  to  give  us  evidence  of  the  existence 
contemporaneously  within  the  boundary  of  the.  ancient  monarchies  of 
Chitore  and  Odeypore  of  another  petty  state,  whose  princes  we  now, 
only  have  for  the  first  time  heard  of  in  this  obscure  record  of  their  acts, 
and  whose  territory  may  be  perhaps  yet,  faintly  remembered  by  some 
local,  appellation,  or  traditional  record.  The  inference  is  natural,  that 
similar  mementos  of  other  petty  states  established  by  the  sword  about 
the  same  period,  during  the  time  of  politicftl  confusion  may  be  still  extant 
in  Meywar.  Their  discovery  would  of  course  afibrd  further  proof  of 
the  truth  of  our  suppositions  as  to  the  state  of  great  part  of  Raj  poo- 
tana,  for  two  hundred  years  or  more  after  the  first  Mussulman  in- 
vasion.. 

Enquiry  into  such  monuments  of  antiquity,  however  slow,  and  how- 
ever desultory,  has  yet  the  advantage  of  adding  something  to  the 
amount  of  our  knowledge  of  the  true  history  of  India.  Materials  are 
gradually  accumulating,  whence  in  the  course  of  time,  a  sound  and 
rational  account  may  be  framed  of  men  and  things  as  they  at  various 
times  have  been  in  this  vast  country.  From  the  inscription  before  us, 
meagre  and  mutilated  as  it  is,  we  are  able  to  find  evidenoe  of  hosti- 
lities carried  on  at  this  period  against  the  Jains,  on  the  ground  of  reli- 
gion, and  noted  in  this  record  as  an  act  of  special  merit  We  are 
empowered  to  conclude,  that  in  Rajpootana,  war  and  foreign  invasion 
had  not  as  in  other  parts  of  India,  (as  evidenced  by  other  inscriptions,) 
canted  th^  pursuits  of  literature  to  his  neglected,  the  style  and  lan- 
guag€  of  the  record  being  singularly  good :  the  arts,  as  it  appears  by 
the  description  of  the  temple,  continued  also  to  flourish,  and  the  power  of 
the  ruling  prince  was  sufficiently  well  established,  to  enable  him  to  declare 
the  doctrine  of  possession  in  right  of  sovereignty  of  the  produce  of  the 
earth  :  "  He  who  rules  it  in  his  turn,  is  the  sole  enjoyer  of  its  fruits." 
The  amount  of  information  thus  acquired  is  often  but  small,  and  the 
labour  of  attaining  is  heavy ;  but  of  such,  let  it  be  remembered,  is  the 
material  of  real  history  composed,  and  by  such  evidence  alone  are  the 
errors  and  misrepresentations  of  tradition  exposed  and  corrected. 
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A  letter  to  the  Secretary  to  the  Asiatic  Society ^  on  the  Nurma  Cotton 

of  BundeUnindf  from  J.  6.  Bruce,  Esq. 

In  complrance  with  a  letter  from  the  Secretary  to  the  GovernmeDt, 
North- Western  Provinces,  regarding  the  Nnrma  cotton  produced  in 
Maiwa,  and  requesting  I  would  furnish  you  direct  with  any  inform- 
ation which  I  might  possess  on  the  subject,  I  haye  the  pleasure  to 
inform  you,  that  the  Nurma  cotton,  of  which  the  fine  Chundellee  cloths 
are  manufactured,  is  the  produce  of  a  shrubby  perennial,  cultivated 
in  the  vicinity  of  Chunderee,  to  the  extent  required  for  the  fabrics 
of  that  place.  I  never  heard  of  any  being  grown  for  exportation 
in  its  raw  state. 

The  piece  goods  manufactured  at  Chunderee,  I  beg  leave  to 
inform  you,  consist  principally  of  costly  cambrics,  tur bands,  and 
seylahs,  or  waist  bands :  these  were  of  so  beautifully  fine  a  texture, 
that  some  of  the  higher  numbers  sold  for  two  hundred  rupees  a  piece, 
and  were  used  by  the  Native  princes  and  noblemen. 

Although  the  Chundellees  are  so  much  dearer  than  the  Europe 
cambrics,  the  Native  princes  give  the  former  the  preference.  It  is 
said  to  be  more  durable,  and  keeps  the  body  cooler  in  the  hot  sea- 
son, from  the  quality  it  is  said  to  possess,  of  more  readily  imbibing 
respiration.  Had  it  not  been  for  this  preference,  the  manufacture 
of  the  Chundellees  would  long  since  have  been  discontinued. 

When  I  came  to  Calpee  in  1808,  I  found  some  few  plants  of  the 
Nurma  cotton  in  the  **  Nuzzer  Bang"  garden,  belonging  to  the  Jallone 
Rajah.  They  had  been  sown  before  the  seat  of  his  government  had 
been  removed  from  Calpee  in  1804  or  1805,  to  supply  him,  and  bis 
household,  with  the  BrahminicaP  thread  worn  by  the  Brahmins  (the 
Rajah  himself  was  one)  and  higher  castes  of  Marhattas.  The  cotton 
which  these  plants  bore  was  beautifully  soft,  and  of  a  good  staple.  I 
cannot,  at  this  distance  of  time,  distinctly  recollect  whether  it  was 
the  smooth  black,  or  downy  grey  seeded ;  but,  as  far  as  my  memory 

*  The  Nurma' cotton  was,  no  doubt,  chosen  for  its  length,  strentrth,  and  fineness  of 
fibre.  Moor,  in  his  Hindu  Pantheon,  page  379,  says, ''  The  Zennar  is  composed  of  three 
threadB,  ea«h  measuring  ninety^six  hands  (cubits) ;  they  are  twisted  together,  and 
folded  into  three ;  then  twisted  again,  making  it  to  consist  of  nine  threads :  these  are 
again  folded  into  three,  without  twisting,  and  each  end  fastened  with  a  knot.  Of  these 
Zennars,  a  Brahmin  wears  four;  the  other  privileged  tribes  three." 
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serves  me,  I  think  it  was  the  latter.  It  appears  to  have  been  culti- 
vated about  Chunderee,  rather  extensively,  some  years  back,  to  meet  the 
demand  there  was  then  for  the  Chundellees  at  all  the  Native  Courts. 

It  was  customary  with  the  Native  princes,  when  they  met  together 
to  celebrate  marriages,  or  on  other  occasions  of  rejoicing,  to  present 
to  each  other,  as  well  as  their  dependents,  the  Chundellee  Mamoodies, 
(cambrics,)  turbands,  and  seylahs,  among  other  things,  as  Khillats. 
In  fact,  these  were  in  requisition  at  the  Courts  of  all  the  Native 
princes  in  Bundelcund,  Malwa,  and  Central  India  generally ;  but  since 
machinery  has  tended  to  lower  so  considerably  the  prices  of  Europe 
cambrics,  the  Chundellees  are  merely  required  for  the  personal  gar- 
ments of  the  princes. 

Chunderee  is  a  province  of  the  Owalior  state,  situated  on  the 
banks  of  the  Betwa  river,  between  Jhansee  and  Chutterpore.  I 
imagine  the  Resident  of  Gwalior,  instead  of  Indore,  could  more 
readily  afford  the  particulars  required  respecting  the  Nurma  cotton* 
In  the  letter  from  the  Secretary  to  the  Government  of  Bengal,  it 
is  denominated  the  Nurma  cotton  of  Malwa.  Without  a  more  definite 
description,  the  Resident  may  suppose  that  the  information  called  for, 
relates  to  the  indigenous  Malwa  cotton,  or  Gossyjpium  Herbaceum, 
which  is  the  same  as  the  common  Bandah.  It  would  prevent  mistake, 
if  the  Nurma  grown  about  Chunderee,  from  which  the  Chundellees 
are  manufactured,  was  mentioned. 

As  Chunderee  borders  close  upon  Bundelcund,  I  think  the  Nurma 
cotton,  which  has  already  been  acclimated  to  the  country,  and  used 
for  ages  in  the  manufacture  of  the  finest  fabrics,  may  be  grown  suc- 
cessfully in  the  whole  of  Central  India  and  Bundelcund,  if  not  gene- 
rally in  the  North- Western  Provinces.  The  soils  of  the  two  first  are 
similar  ;  principally  the  rich  black  marl :  that  of  the  latter  mostly  clay 
and  sand.     The  black  marl  seems  to  be  decidedly  the  best  for  cotton. 

There  is  another  description  of  cotton,  which  is  of  a  longer  staple, 
and  finer  fibre,  than  the  common  country.  It  is  grown  about 
Omrawuttee,  and  known  in  the  Mirzapore  and  Moorshedabad  marts  as 
the  cotton  of  that  place.  It  has,  however,  the  disadvantage  of  being 
very  greatly  intermixed  with  leaves  and  dirt,  from  being  allowed  to 
fall  on  the  ground,  before  it  is  collected.  In  consequence  of  its  being 
found  so  foul,  there  was  never  any  demand  for  it  in  Calcutta,  but  it  was 
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Itched  overland  from  Moorehedabad,  priDoipally  to  Dacca  sod 
sent  districts,  for  tbe  roanufactore  of  the  muBlina,  NotwithBtai 
t  was  BO  foul,  it  realized  a  better  price,  when  I  was  concerned 
«ttoD  trade,  than  tbe  fianda  produce. 

nrawuttee  is  a  large  trading  mart,  aituated  mi  the  Pooma  rircr, 
Nizam's  coaotrj,  bordering  on  Negpore.  Owing  to  the  imma 
nee  Omrawuttee  was  b;  land  from  Calpee,  this  cotton  ne' 
ed  part  of  the  Company's  inveatmenL  I  was  given  to  and 
1  it  waa  black-weded,  and  originally  of  f(»«ign  importation, 
lave  tried,  at  various  timeSf  the  Sea-Idand  andUpIuid  Amerio 
Egyptian,  the  Boorbon,  and  the  Pemambuco  cottons  aeveral  yea 
y  own  account,  to  the  extent  of  fifteen  and  twenty  beegahs  at 
;  and  lastly,  on  a  scale  of  four  hundred  be^ahs,  in  partners) 
two  of  the  Calcutta  mercantile  booses  in  1837,  in  the  neighboi 
of  Calpea,  with,  and  without  irrigation  ;  but  never  at  a  remunei 
price.  My  last  experiment  of  four  hundred  beegahs  happened 
ade  when  the  £untne  raged  with  so  much  seventy  in  the  Nort 
«m  Provinces ;  and  I  attributed  the  drying  up  of  the  plan 
ithstanding  they  had  the  benefit  of  being  irrigated  dnring  the  pi 
ce  of  tiie  hot  winds,  to  the  nnfavourableness  oS  tbe  season.  T. 
was  put  into  the  ground  in  March  and  April,  and  watered  fro 
,  until  the  periodical  rains  commenced ;  hot  as  soon  as  there  w 
aation  of  rain,  the  plants  began  to  wither,  and  although  water 
vards,  became  brown,  and  the  leaves  had  the  appearance  of  beii 
hed,  and  nltimately  fell  aS,  leaving  a  few  capsules  on  the  leafie 
s,  the  produce  of  whicb,  usfortonalely,  did  not  cover  a  tithe  of  01 
1- 

kscribed,  as  I  have  already  stated,  our  want  of  snccess,  solely  1 
Dtowardoess  of  tbe  times  ;  but  from  what  I  have  observed  in  tl 
Dt  season,  with  respect  to  the  experiment  now  carrying  on  und< 
aperintendence  of  Captain  Bayles,  and  tbe  American  planters, 
□clined  to  bdieve  that  my  failure  was  not  entirely  owing  I 
;ht ;  for  tbe  plantations  at  the  four  localities  in  Bundelcun 
he  Dooab,  bear  the  same  appearance,  as  mine  of  1837  did,  as 
isult  is  likely  to  be  as  unfavourable. 

e  American  planters  at  the  Farms  commenced  their  cultivation  ( 
ilton  with  the  first  showers  of  rain  that  fell  at  the  end  of  Jun^  aO' 
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beginning  of  July  last.  As  long  as  the  rainy  season  continuedy  the  plants 
looked  healthy  and  fresh.  About  the  middle  of  September,  the  rains, 
it  may  be  said,  ceased ;  and  almost  immediately  after,  the  leaves  of  the 
plants  became  brownish,  and  began  to  wither  and  fall  off.  This  could 
not  have  arisen  f^m  want  of  moisture,  as  some  of  Captain  Bayles' 
cotton  fields  had  only,  a  few  days  before,  been  well  saturated  with  the 
rain  that  had  fallen. 

Towards  the  «nd  of  September,  the  wind  set  in  rather  hot  from 
the  Westward,  and  I  am  of  opinion,  that  the  injury  which  the  cotton 
sustained,  is^  ascribable  to  it.  If  my  conjecture  be  correct,  I  fear  the 
American  method  of  culture  will  never  answer  in  Upper  India,  owing 
to  the  hot  winds. 

The  American  mode  of  cotton  culture,  I  think,  is,  in  one  essential 
point,  objectionable  with  respect  to  this  cduntry.  It  exposes  too  much 
oi  the  surface  of  the  soil  to  the  rays  of  the  sun ;  this  is  liable  to  occasion 
too  rapid  an  evaporation  of  moisture.  It  has  been  found  by  experience, 
the  '*  Purwa"  soil,  or  mixture  of  clay  and  sand,  will  not  bear  it ;  and 
the  black  marl,  I  have  had  opportunities  of  ascertaining,  unless  it 
has  lain  fallow  for  some  time,  and  is  overrun  with  weeds,  is  seldom 
more  than  superficially  turned  up.  The  '^buckbury**  instead  of  the 
plough,  is  usually  employed  in  the  preparation  of  the  black  soil,  ft 
has  an  iron  scythe,  in  the  room  of  a  share,  about  twenty  inches  broad, 
and  five  deep,  fixed  to  a  beam  of  wood,  between  four  and  five  feet  long, 
and  six  inches  in  diameter.  The  btickhur  is  peculiar  to  Bundelkhund, 
Malwa,  and  Central  India  generally.  In  the  course  of  the  day,  as  far 
as  five  or  six  beegahs  of  land  are  buckhered.  The  iron  scythe,  which 
is  fixed  to  the  centre  of  the  beam,  enters  about  eight  inches  in  the 
ground,  effectually  cutting,  and  rooting  up  weeds  and  grass,  and 
the  beam  pulverizes  the  earth  as  it  is  turned  up.  The  sand  intended 
for  the  Khurreeff  or  rainy  season  croip,  is  once  bt6ck/tered  before  the 
seed  is  scattwed.  It  is  then  ploughed  to  cover  the  seed,  and  prevent 
the  birds  from  getting  at  it.  The  Rubbee  land  is  two  or  three  times 
buekhered  during  the  rains,  and  merely  sown  with  the  drill  plough 
about  eight  inches  deep. 

The  cultivators  of  this  district  have  an  idea,  that  if  too  much  of  the 
soil  is  turned  up,  the  produce  is  not  so  great.  The  black  soil  is  subject 
to  immense  cracks  and  fissures  during  the  dry  months  of  the  year, 
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which  again  fill  with  water  and  close  up,  after  the  rains  have  set 
in  heavily.  The  cotton  produced  in  this  soil  has  ever  been  reckoned 
superior  to  that  which  is  grown  in  the  others.  It  is  to  be  regretted 
that  the  Mexican  seed,  which  Captain  Bajles  brought  with  him  to  this 
country  from  America,  was  not  tried,  in  the  first  instance,  on  this  soil, 
as  the  rains  were  uncommonly  mild,  and  in  a  moderate  season,  the 
cotton  in  this  soil  grows  best ;  it  would  have  been  the  means  most  pro- 
bably, of  securing  an  abundant  supply  of  seed  acclimated  to  the 
country,  to  have  commenced  the  following  year,  on  a  scale  commen- 
surate to  the  magnitude  of  the  object  the  Court  of  Directors  had 
in  view ;  which,  I  am  led  to  believe,  from  having  had  a  perusal  of  their 
despatch  on  this  subject,  is  the  supercession  of  the  supply  from  Ameri- 
ca, for  the  manufactures  of  Great  Britain. 

If  Great  Britain  is  ever  to  look  for  the  supply  of  its  manufactories 
to  India,  other  measures,  than  those  which  have  been  commenced 
upon,  must  be  resorted  to.  Ages  must  pass  away,  (if  the  present 
method  of  home  cultivation  ever  succeeds,  which  however  is  pro- 
blematical,) before  India  can  respond  to  the  demands  of  England. 

The  most  feasible  and  simple  plan,  it  appears  to  me,  would  be  to 
follow  the  one  which  Captain  Bayles  partially  adopted  this  season, 
at  my  suggestion,  when  I  was  ordered  by  Government  to  aid  him, 
in  fixing  his  localities.  I  procured  him  engagements  from  the  land- 
holders and  ryuts,  contracting  for  their  labour  at  four  rupees  per 
beegah.  They  were  to  plough,*  sow,  weed,  scarify,  and  do  all  the 
work  that  was  required,  entirely  under  the  superintendence  of  the 
American  planters.  If  the  land-rent,  establishment,  and  other 
expenses,  trebled  the  amoant,  still  the  cost  of  the  «otton  would 
have  been  very  moderate.  The  indigenous  plant,  when  properly 
attended  to,  will  yield  at  least  an  average  produce  of  a  maund  of  clean 
cotton ;  the  Mexican,  cultivated  according  to  the  American  system, 
ought  to  give  the  same,  if  not  more.  Any  mercantile  man  would 
pronounce  a  maund  of  American  cotton  landed  at  Calcutta,  at  twelve 
rupees,  very  cheap,  and  willingly  engage  for  all  that  could  be  produced 
at  such  a  rate  through  Captain  Bayles'  agency. 

It  is  greatly  to  be  lamented  _that  the  result  of  Captain  Bayles' 
experiment  proved  so  unfavorable  in  the  present  season.      Had  it  been 

•  With  their  own  cattle. 
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successful,  those  who  had  contracted  for  their  labour  at  four  rupees  a 
beegah,  might  have  been  encouraged  to  have  grown  the  cotfon  on 
their  own  account  and  risk.  Until  the  landed  proprietors  and  ryuts 
can  be  persuaded  to  do  so,  there  is  little  likelihood  of  India  ever  being 
able  to  furnish  the  quantity,  which  America  now  annually  sends  to 
Great  Britain. 

I  prevailed  upon  Captain  Bayles  to  receive  the  engagements  at  four 
rupees  a  beegah,  with  the  view  of  shewing  the  Government,  and  the 
mercantile  community,  at  what  specific  cost  the  American  cotton 
might  be  produced  in  Bundelkhund.  Unless  this  was  done,  it  appeared 
to  me,  individuals  would  hold  back,  from  the  impossibility  of  telling 
what  the  actual  cost  of  a  beegah,  or  maund  of  cotton,  would  amount 
to,  under  the  "  neez,"  or  home  cultivation  system.  The  purchase  and 
feeding  of  cattle,  the  cost  of  ploughs,  the  pay  of  the  ploughmen  and 
establishment,  and  innumerable  other  expensive  items,  were  not 
likely  to  elicit  readily  this  desirable  information. 

As  long  as  Captain  Bayles  and  the  American  planters  cannot  make 
the  produce  of  their  mode  of  culture  yield  a  remunerating  value  in  the 
market,  it  is  unreasonable  to  expect,  that  capitalists  will  embark  in 
the  speculation,  or  the  impoverished  landholders  and  ryuts  will  relin- 
quish their  system,  which,  they  consider,  secures  to  them  at  least  a 
subsistence,  if  not  plenty. 

It  is  worthy  of  remark  that  the  American  cotton,  cultivated  by  the 
ryuts  with  their  own  small- sized  cattle  and  country  ploughs,  at  four 
rupees  the  beegah,  under  the  direction  of  the  American  planters,  was 
in  every  respect  equal  to  what  was  cultivated  on  account  of  Govern- 
ment, with  the  large-sized  cattle,  and  American  imported  ploughs, 
under  the  superintendence  of  the  planters  themselves.  This  proves 
that  neither  a  costly  plough,  nor  team  of  horses,  are  absolutely  neces- 
sary. The  loss  which  Government  must  inevitably  incur  upon  the 
present  year's  experiment,  is,  in  some  measure,  repaid  by  the  acquire- 
ment of  this  valuable  knowledge.  For  how,  or  where,  could  the  poor 
rytits  have  supplied  themselves  with  such  expensive  agricultural  ap- 
pendages, if  the  successful  introduction  of  this  superior  description  of 
cotton,  depended  entirely  upon  the  possession  of  them. 

It  having  been  ascertained  that  the  means  already  in  possession  of 
the  ryuts,  will  answer  for  the  cultivation  of  the  American  cotton,  the 
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next  point  to  be  considered  is,  the  most  expeditions  way  of  aceompUsh- 
ing  this  highly  important  national  object.  As  the  cultivatorsi  I  am  of 
opinion,  will  not  engage  on  any  other  terms^  before  they  have  practical 
proof  that  a  beegah  of  the  American  will  yield  as  much  profit  to  them,, 
as  their  indigenous  cotton ;  the  most  eligible  plan  fippears  to  be^  to 
employ  the  landholders  and  ryuts  to  cultivate,  as  they  did  in  the  pre* 
sent  year,  by  contracting  at  so  much  a  beegah.  If  the  Cotton  Associa- 
tion, which  has  been  established  in  England,  will  consent  to  undertake 
the  risk,  and  come  forward  with  the  means,  I  am  inclined  to  beUeve^ 
that,  in  two  or  three  years,  a  cultivation  to  almost  any  ext^st  may  be 
secured  for  the  Association,  through  the  agency  of  Ci^^taiia  Bji^les^  and 
other  fit  persons.  t 

Humeerpore^  \^th  October,  1841. 


1 

I     ; 
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Letter  to  the  Editor y  on  Lichens  in  the  Himalayaap  from  HfiJKBT 

Corx,  Esq. 

T  regret  much  to  say,  that  in  consequence  of  my  having  been  oMiged 
to  leave  MussooKee  for  this  place  some  days  siace,  the  rich  harvest 
I  had  promised  myself,  on  the  investigation  of  the  Lichens^  suggested  by 
you»  has  been  interrupted,  and  I  have  been  enabled  to  de  much 
less  than  I  had  promised  myself;  especially  as  regards  the  investigation 
of  the  Botanical  characters  of  the  plants  in  questiQn,--4m  almost 
untrodden  path,  and  therefore  the  more  deserving  of  expk>ration,  espeei- 
ally  with  the  possible  results  likely  to  accrue  to  the  arts  before  me. 

I  have  now  the  honour  to  inform  you»  that  I  dispatched,  previous 
to  my  leaving  Mussooree,  small  parcels  of  seven  kinds  of  tree  Lichens; 
which,  if  found  useful,  are  likely,  from  the  respective  quantity  of 
each,  to  become  objects  of  commerce.  They  are  two  species  of  Bor- 
nx&A  or  EvERNiA,  one  of  them  that  is  commonly  in  use  amongst  the 
natives  as  a  dye,  and  named  by  Dr.  Boyle,  B*  Aahneh^  one  sj^ecies  of 
UsNBA,  one  species  of  Pabnulu.  three  of  Bamauna,  and  a  small 
quantity  of  a  species  of  Cladonia.  I  have  been  very  particular  in  sepa- 
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rating  all  otiier  species  asd  extraneoaa  maiter;  aid  as  I  see  by  Dr* 
Hooker,  thai  the  psesence  cnr  absence  <^the  fructification  ie  supfiosed  to 
make  a  difihrenoe  in  one:  of  the  Dye  Liehene  he  notices^  I  have  put 
in  two  small  parcela  (paper),  q>ecimens  of  the  K  Ashneh,  with  and 
without  the  fructification,  for  separate  expefimenls.  I  have  sent  you 
also,  for  exkibitiQa  at  the  Meeting  of  the  Society,  hranches  of  the  Bar- 
berry {Busaoif  Berberis)  which  will,  in  some  manner,  illustrate 
the  ^t  of  the  abundance  of  some  of  the  Lichens^  as  whole  trees  are 
as  thickly  covered  as  the  pieces  I  send  you,  and  absolutely  killed 
by  parasite.  There  are  very  few  Lichens  growing  on  rocks:;  they 
are  almost  eniirdy  confined  to  the  trees  (especially  the  extreme  bran- 
ches, where  no  doubt  they  can  imbibe  moisture  more  freely)  and 
shrubs,  but  fireely  taking  root  amongst  the  moss,  kc^  on  which  tiiey 
may  occasionally  &11  from  the  trees,  detached  by  wind  or  the  birds. 
The  greats  part  oi  those  I  have  sent,  are  found  on  almost  every  kind 
of  tree  or  shrubi;  but  more  particularly  sach  as  have  the  roughest 
bark.  The  Rhododendron  alone  seems  almost  exempt  from  them, 
though  it  has  other  less  conspicuous  species  lodged  on  its  smooth 
epidermis. 

I  had  commenced  a  coUeetion  for  the  Hortus  Siccus,  but  even  that 
was  unfinished,  or  rather  only  iu  its  in&ncy  when  I  kft :.  but  such  aa 
it  was,  I  thought  it  best  to  forward  it  to  you,  as  it  may  enable  eompe-' 
tent  botanists  to  pronounce  more  positively  as.  to>  the  correctness  of  my 
nomenclature,  which  was,  however,  much  improved  by  the  assistance  o£ 
a  small  except  from  his  Herfoarinm  sent  me  by  Dr.  Fakoner.  The  num«* 
ber  of  species  I  have  forwarded  is  19,  and  I  have  no  hesitatioD  in.  saying, 
that  it  is  scarcdiy  a,  tithe  of  those  to  be  found  in  the  Himalayas.  The 
greater  part  however  will  only  be  valuable  as  botanical  curiosities, 
as  they  da  not  individually  occur  in  snfilcieBt  quantities,  to  warrant 
the  probalHlity  of  their  becoming  useful  in  commerce. 

I  have^  in  a  separate,  communication,  endeavoured  to  give  you  my 
gleanings  of  all  that  is  known  respecting  the  various  properties  of  the 
Lichens,  and  would  beg  the  particular  attention  of  chemists,  and  of 
your  Curator  especially,  to  the  recommendation  of  Westring  respecting 
the  extraction  of  the  dyeing  principle  from  the  Lichen,  on  the  spot 
where  it  is  found,  as  the  chief  cost  of  any  article  sent  firom  the 
Himalayas  over  the  capital  to  England,  would  consist  of  freight,  &c^— - 
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The  clotk  is  dif^ped  onoeb  twice,  t^oe,  or  even  oltener,  aceording 
to  the  intensity  of  the  colour  it  is  wished  to  impart,  carefolly  wrung 
each  time,  and  hand-dried  in  the  shade.  The  cloths  cbiefly  dyed  are 
those  used  for  pugerees  or  doputtas.  Instead  of  washing,  (which 
however  tliey  will  bear  without  loss  of  colour,)  the  cloths  are,  when 
soiled,  oooasionally  dipped  in  whatever  portion  of  the  dye  may  have 
t  been  left,  and  fnut  aside  for  this  purpose* 

The  Saharanpoor  ba^ar  rate  of  the  Chulchelera  will  give  a  very  fair 
!  idea  of  the  cost  and  charges  of  not  only  the  Chulchelera,  but  of  all 

the  other  kinds,  should  they  become  articles  of  commerce;,  and  be 
sought  after  for  exportation. 

j  The  Chulchelera,  in  its  rude  state,  (that  is  as  gathered  with  admix- 

'  tures  in  the  Hills,)  is  sold  in  Saharanpoor,  when  cheap,  at  rupees  1  -8  per 

maund,  or  7  pies  the  seer,  (3«.  per  maund,  or  4/.  4s.  per  ton)  ;  and  when 
at  the  highest  price,  at  from  2-8  to  3  Rs.  per  maund,  which  would  give 
from  6/.  6«.  to  8/.  Ss,  per  ton.  I  have  no  doubt  that,  in  case  of  an 
increased  demand,  the  article  would  also  rise  in  price,  and  that  it  would 
\  never  be  procurable  at  less  than  6/.  6s.  per  ton ;  that  is,  rupees  2-8 

I  per  maund.     At  Saharanpoor,  it  would  require  (or  rather  at  Nagul  or 

<  Khalsee)  to  be  picked  and  properly  packed, — an  operation  which,  from 

its  cost,  say  4  ans.  per  cwt.  and  the  reduction  in  weight  it  would  cause 
(at  least  one- third,)  would  enhance  the  price  from  2-8  to  rupees 
3-10^8,  and  including  the  cost  of  one  gunny  bag  per  maund,  at  least 
5  ans.  more,  or  say  in  round  numbers  rupees  4,  or  8  Rs.  per  maund, 
or  11/.  4^.  per  ton. 

To  this,  carriage  from  Saharanpoor  to  Ghurmuktiser,  or  rather 
Sookerthal,  a  ghat  twenty  miles  above  Ghurmuktiser,  at  the  minimum 
rate  of  8  ^f^,  per  maund,  and  freight  to  Calcutta  at  no  less  than 
1-4,  including  insurance,  &c. ;  and  we  shall  find  the  cost  of  the  article 
delivered  in  Calcutta  to  be  5  rupees  12  ans.  per  maund,  or  16/.  2s»  per 
ton.  The  freight  and  expenses  to  London  will  not  fall  much  short 
of  51,  thus  allowing  the  Lichen  to  be  delivered  in  London  at  21/. 
odd. 

The  following  is 'a  rough  guess  of  the  proportions  tn  which  the  other 
firpecies  I  have  sent  might  be  obtained,  from  which  it  would  appear  that 
there  would  not  be  much  difference  in  the  cost  of  the  several  kinds. 
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Taking  the  Chalchelera  as  the  criterion  represented  by  the  figure  1,  I 
think  the  other  species  might  be  thus  placed : — 

Evemiae  species  (?  tenacissima)         ...         ..  ^ 

Parmeliae  ditto  ...  ...         ^ 

Usnea  florida  •••  ...         •••         ...         ^ 

RamalinsB  species  (tree)  ...         ...         ...         ^i"^ 

The  species  of  Cladonia  at  not  more  than  ^,  if  so  much. 
This  proportion  of  Course  would  only  influence  the  original  cost 
of  gathering. 

Behlee,  4th  October,  1841. 


Proceedings  of  the  Asiatic  Society, 
(Wednesday  Bvening^  ^h  October,  1841.^ 

Dr.  J.  J.  Hbbbrlin,  Senior  Member  present,  in  the  Chair., 

The  following  gentlemen  proposed  at  the  last  Meeting  were  ballotted  for  and  duly 
elected  as  Members  ;  viz: — 

Honble.  A.  Amos,  Esq. 
R.  Barlow,  Esq. 
C.  G.  Mansbl,  Esq. 
Ordered — That  the  usual  communication  of  their  election  be  made  to  the  aforesaid 
gentlemen,  and  that  they  be  furnished  with  the  rules  of  the  Society  for  their  guidance. 

Library  and  Museum. 

Book*  received  for  tite  Library  of  the  Asiatic  Society  at  the  Meeting  of  6th  October,  1841. 
Royle  on  the  Productive  Resources  of  India,   London,  1840,  two  copies,  royal  8vo. 

2  vols. 
Report  of  the  British  Association  for  the  advancement  of  Science  for  1840,  8vo.  1  vol. 
Proceedings  of  the  Zoological  Society  of  London,  1839,  part  4th,  1  vol. 
Hodgson's  Illustrations  of  the  Literature  and  Religion  of  the  Buddhists,  Serampore, 

1841,  ten  copies,  10  vols. 
.   The  Oriental  Christian  Spectator,  August  1841,  vol.  2d,    No.   8,  second  series, 

Bombay,  pamph. 
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id  letter  from  Jas,  Cbichtoh,  Eiq.  Colonial  Surgeon,  witli  a  box  of  tnti 

Weatem  Australia. 

id  leUei  from  H.  B.  Hirton,  Eaq.  Ciril  Surgeon,  Akfab,  with  ais  Geologi 

mena  for  the  Economic  Department  of  the  Aaiatic  Society. 

I  these,  reference  has  bean  nude  in  the  Curalor'a  Report.) 

id  Memorandum  on  the  organiiation  of  a  Huteum  of  Economic  Geoli^tw 

-Weaum  ProTinces  of  Bnliab  India,  lobmitted  by  Lieut.  Baibd  Smith,  of 

loen,  agreeably  to  the  requeat  of  the  Society. 

ered~Tbat  a  copy  of  the  Memorandum  be  forwardod  to  Goiemment,  and  i 

al  made  oiei  to  the  Secretary  for  publication  in  hia  Joumnl. 

id  letter  from  Mr.  H.  CorR,  of  UuuDorie,  oSering  hii  aereices  for  the  coUecL 

:hens,   for  the  purpoae  of   aaaiating  the   reiearchea  *et  on  foot  by  Mr.  Pi 

'OH,  for  the  extraction  of  colouring  matter  from  them. 

d  letter  from  Mr.  Secretary  Busubt,  of  15th  September  1811,  intimating  tl 

siident  of  Indore  had  been  written  for  information  respecting  the  Nurma  Cotti 

ir  apecimens  of  the  seed*  and  soils,  and  tlial  a  communication  would  be  a 

lo  the  Lieutenant  Goremor  at  Agra,  that  reference  may  be  made  to  the  Sudi 

of  Revenue  al  Allahabad,  and  to  Mr.  Baucs  of  Bundlecund,  who  is  atated  tt> 

cquaiuted  with  the  Nurma  Cotton  of  Malwa. 


Report  foT  the  MoTith  of  Stplember,  by  the  Curator. 
Animal  Kingdou. 
le  arrival  of  two  la^e  and  double  glazed  cabineta  in  the  Husaum,  ibr  the  tece 
'  the  stuffed  apecimena  of  Mammalia,  at  the  time  of  my  taking  charge  of  t 
l'%  collectioni,  has  occaaioned  me  to  bestow  more  particular  attention  on  tl 
ment,  during  the  brief  period  thathaa  elapsed  ainee  1  aasumed  the  dubeeoft 
rihip,  and  1  hare  accordingly  inapecled  and  properly  arranged  what  fi 
ens  there  aa  yet  exist  illuatratiie  of  the  living  Hammalia  of  India,  and  ha 
d  ever]'  apeciea  with  ita  ayoonynu,  lO  far  ai  I  haee  been  succeuful  in  dete 
;  the  latter. 

th  the  important  acceeaions  in  thia  claw  with  which  the  Museum  has  been  enrich) 
the  past  month,  the  entire  number  of  species  of  which  we  poaaeH  some  portio 
r  lew,  amounts  to  147,  There  are  eighty  stuffed  ipecimena,  pertaining  to  i 
;  and  aeien  other  speciei  may  be  considered  as  temporarily  repreaented  t 
!ct  skins;  indeed,  many  of  the  former  require  exceedingly   to  be  reptaci 
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by  better  specimens.  The  number  of  perfect  skeletons  is  28,  comprising  several  large 
and  valuable  species ;  besides  which,  we  have  nearly  all  the  bones  of  the  Malayan 
Tapir,  and  of  a  large  species  of  Whale,  with  a  few  belonging  to  some  other  species :  of 
skulls,  there  are  examples  of  fifty-four  species  additional  to  the  thirty  represented 
by  the  entire  (or  nearly  entire)  skeleton ;  and  the  remainder  of  the  collection  consists 
of  a  few  specimens  of  fiats,  and  one  of  the  Sylhet  Mole,  preserved  in  spirits,  the  frontlets 
and  horns  of  various  Ruminants,  and  a  few  specimens  of  tusks  and  other  parts,  being 
all  that  we  possess  of  their  species,  and  comprising  those  of  the  Narwhal,  Hippopotamus, 
Phacochoere,  the  molars  of  the  Cachalot,  &c, 

"  It  will  interest  Zoologists  in  Europe  to  be  informed  that  the  spoils  of  the  identical 
specimen  of  the  Sumatran  Orang-utan  described  by  Dr.  Clarkb  Abbl  in  the  15th 
Volume  of  the  "Asiatic  Researches,*'  and  to  which  so  gigantic  a  stature  has  been 
ascribed,  are  still  preserved  in  our  Museums  in  so  favourable  a  condition  that  I  have 
even  had  the  skin  cleaned  and  mounted,  which  has  enabled  me  to  examine  the  speci- 
men minutely,  and  to  ascertain  positively  the  fact  of  its  possessing  the  same  cheek- 
callosities  as  the  great  Bomean  Orang-utan;  the  omission  of  Dr.  Abel,  to  notice 
this  conspicuous  and  unsightly  feature  in  his  elaborate  description  of  the  specimen, 
has  induced  a  suspicion  that  the  remarkable  character  in  question  would  prove  not 
to  exist  in  the  Orang-utan  of  Sumatra ;  nor  was  I  able  to  satisfy  myself  of  the  presence 
of  the  callosities  until  the  skin  of  the  face  was  moistened  and  rendered  pliable,  when 
they  beciune  conspicuously  apparent.  This  will  account  for  their  not  having  been 
remarked  by  Dr.  Abbl,  as  that  naturalist  took  his  description  from  the  dry  skin, 
as  I  first  saw  it.  The  individual  being  merely  adolescent,  the  callosities  on  the 
cheeks  had  not  attained  the  frightful  extent  of  development  figured  by  M.  Tbm- 
MiNCK,  in  the  instance  of  the  fully  mature  Bomean  Orang;  nor  had  its  beard 
grown  to  nearly  so  great  a  length.  With  regard  to  the  size  of  the  animal,  the 
statement  of  Capt  Cornfoot,  that  "  he  was  a  full  head  taller  than  any  man  on  board 
(his  ship,)  measuring  seven  feet  in  what  may  be  called  his  ordinary  standing  posture," 
(As,  Res,  XV,  493,^  is  an  exaggeration  to  which  I  can  only  wonder  that  Dr.  Abbl 
gave  publicity ;  the  length  of  the  body,  from  shoulder  to  ham,  could  never  have 
exceeded  two  feet  and  a  half,  and  I  suspect  was  even  some  inches  less ;  and  the  animal 
was  thus  by  no  means  of  the  largest  size,  nor  probably  quite  full  grovra.  I  can  perceive 
in  it  no  external  difference  whatever  from  the  great  Bomean  Orang,  and  consider 
them  to  be  very  decidedly  the  same  in  species ;  nevertheless,  in  the  only  portion  of 
the  skeleton  of  Dr.  Abbl's  Sumatran  specimen  which  the  Society  possesses,  namely, 
the  lower  jaw,  there  is  a  very  remarkable  difference  in  form  from  the  lower  jaw  of 
a  male  Bomean  Orang  of  similar  age,  also  in  the  Museum, — the  ascending  portion 
of  the  jaw  being  half  an  inch  less  broad,  while  the  alveolar  portion  is  considerably  deep- 
er, especially  in  front,  and  the  chin  more  slanting.  I  shall  take  an  opportunity  of 
recurring  to  this  subject  on  another  occasion.  That  individual  variation  of  form 
occurs,  to  a  considerable  extent,  in  certain  details  in  skulb  of  the  Orang-utan,  is  now, 
I  believe,  generally  admitted  by  those  who  have  had  opportunities  for  observation. 

<*  Considering  how  many  years  the  valuable  specimen  which  I  have  been  noticing  has 
been  exposed  to  the  destmctive  influences  of  an  Indian  climate,  hanging  from  the 
wall  of  a  room,  it  is  consolatory  to  find  that  it  is  in  no  respect  much  injured  by  such 
exposure,  while  it  encourages  me  to  hope  that,  with  proper  care  and  attention,  the 
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mounted  skins  of  animals  in  oar  Museum  may  l^e  preserved  for  an  indefinite  period, 
with  little  more  than  the  same  protection  which  such  specimens  receive  in  Burope. 

"  Of  the  next  genus,  that  of  the  Gibbons  (Hylohates),  two  highly  interesting  fresh 
specimens  have  been  presented  by  the  Right  Hon'ble  the  Governor  General,  which 
had  died  in  the  park  at  Barrackpore.    One  of  these  is  a  half-grown  female  of  the 
Hoolock,  or  White-browed  Gibbon,  {H.  Hoolock,  Harlan,  H,  Scyrites,  Ogilby,  and 
the  brown  variety  H.  Choromandus^   Ogilby).     The  specimen  is  in  beautiful  con- 
dition, and  if  any  doubt  could  exist  of  the  specifical  identity  of  the  H.  Scyrites  and  H. 
Choromandws  of  Mr.  Ogilby,  the  present  individual  would  remove  that  doubt,  from 
the  intermediateness  of  its  colouring.  The  other  specimen  is  a  still  younger  female,  also 
in  admirable  ^e^a^e,  of  the  White-handed  Gibbon  (Simia  Lar^  Linnsus,  but  notH. 
Lot  of  Vigors  and  Horsfield,  which  applies  to  H,.Agilis;  H:  Albimana,  Vigors  and 
Horsfield,  S.  Longimana,  Schreber,  and  the  brown  variety — Pithecus  Variegatu^t 
Geoffroy,  but  not  H,  VaHegatus  of  Miiller,  which  refers  to  H.  Agilis.)    The  colour 
of  this  specimen  is  a  very  pale  yellowish  brown,  and  every  intermediate  shade  be- 
tween yellowish  white  and  deep-black  is  exhibited  by  the  species,  in  common  with  the 
greater  number,  if  not  all,  of  its  congeners;  the  circumference  of  the  face  and  the  four 
hands  being  white  invariably.     This  species  of  Gibbon  is  generally  brought  from  Sin- 
gapore, and  according  to  the  most  trust-worthy  information,  is  unknown  in  Sumatra, 
Java,  or  Borneo,  in  each  of  which  islands  it  is  represented  by  a  nearly  allied  species, 
respectively  peculiar  to  the  island,  viz.  by  H,  Agilis  in  Sumatra,  H,  Leuciscus  in 
Java,  and  H.  Concolor  of  Miiller  in  Borneo  ;  whether  the  last-mentioned  is  identical 
with  the  H.  Concolor  originally  described  by  Harlan,  remains  to  be  determined  :  the 
present  specimen  was  brought  from  Moulmein  ;  and  it  is  doubtless  the  species  referred 
to  by  the  late  Dr.  Heifer  in  Tenasserim,  as  being  "  the  most  common  species  of  its 
genus  in  the  interior,  howling  most  piteously  in  the  solitary  forests  :"  that  gentleman 
also  mentions  the  Siamang  {H.  Syndactyltis)y  as  having  "  been  found  in  the  southern 
parts  of  Tenasserim,  up  to  the  15th  degree  of  north  latitude  ;"  a  statement  it  would 
be  desirable    to   have  confirmed,    as  this  animal  was   previously  supposed  to  be 
restricted  to  Sumatra.     Finally,  to  complete  this  brief  notice  of  the  Gibbons,  the  re- 
mainder consist  of  the  Hoolock  upon  the  hills  of  Assam  and  Arracan,  and  the  White- 
cheeked  Gibbon,  {H.  LeucogenySy   Ogilby),  a  species  lately   characterized  from  a 
young  individual  in  the  possession  of  the  Zoological  Society,  and  the  habitat  of  which 
was  unknown.    My  friend  and  fellow-passenger,  Lieut.  Beagin,  however,  of  the  2nd 
Madras  Cavalry,  recognised  the  drawings  which  I  possess  of  this  species,  as  decidedly 
representing  one  which  he  had  often  seen  upon  the  Malabar  ghauts,  and  forests  of  the 
Keelghierries,  and  which  varies  as  much  in  shade  of  colour  as  the  others  (the  Siamang, 
perhaps,  alone  excepted,  which  has  never  been  observed  otherwise  than  black.)    Mr. 
Beagin   had  seen  and  handled  a  freshly  killed  specimen  of  the  full-grown  male, 
which  taking  it  under  the  arms  required  considerable  exertion  to  lift ;  the  height  was 
about^  three  feet.     Speaking  on  this  subject  to  Mr.  Walter  Elliott,  that  naturalist 
remarked  to  me,  that  he  had  never  heard  of  such  an  animal  in  those  parts ;  but 
Mr.  Ogilby,    in  his    treatise   on  the    Apes,   (published    in  the   Library  of  Enter- 
taining Knowledge),  states,     "  We  have  heard  from  an  officer  of  high  rank  and  cele- 
brity that  there  is  unquestionably  a  real  Ape  in  the  forests  of  the  Malabar  coast:  he 
had  often  heard  the  natives  speak  of  it,  and  not  unfrequently  heard  its  cry,  wow-woWt 
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in  the  woods,  though  he  had  never  actually  seen  it."  Of  all  these  species  of  Gibhon, 
it  is  highly  desirable  that  the  Society  should  possess  a  good  series,  illustrative  of  the 
principal  variations  of  colour  ;  at  present  we  possess  but  four  specimens,  namely  the 
Hoolock  just  mounted,  and  a  young  one  in  bad  condition ;  and  a  black  specimen  of 
the  Lar,  which  contrasts  remarkably  with  the  almost  white  example  that  has  been 
just  set  up.  The  kindness  of  Dr.  Walker  enables  me  to  exhibit  an  equally  pale  specie 
men  of  the  Hoolock.  I  have  had  the  skulls  of  all  four  taken  out,  and  the  entire  skele- 
ton of  the  new  Hoolock  is  in  course  of  preparation.  I  have  saved  also  the  caecum 
with  its  small  appendix  vemUforme  of  this  specimen.  It  should  be  remarked  that  the 
individual  of  H.  Lar  here  noticed,  possessed  13  pairs  of  ribs,  whereas  Daubenton,  as 
quoted  by  all  subsequent  writers,  found  but  12  pairs  in  the  specimen  dissected  by  him. 
(Vide  Bufifon,  Hist.  Nat.  xiv.  104.) 

"  When  at  Madras,  two  packages  of  skins  were  entrusted  to  my  charge,  for  the 
Society,  the  one  a  donation  from  Dr.  Coles,  and  the  other  from  David  Ross,  Esq.  The 
former  consisted  entirely  of  those  of  Mammalia,  procured  in  Travancore.  Among  them 
are  some  highly  interesting  specimens.  Of  the  genus  SemnopUhecuSf  thpre  are  two 
species  new  to  the  Museum,  which  previously  contained  only  a  half-grown  female  of 
the  Hoonuman,  (S.  EnteUus,)  One  of  these  is  referrible  to  the  Hooded  Semnote, 
(Simia  Johnii  of  Fischer,  Sem.  cucullatus.  Is.  Geoff.,  and  apparently  also  the 
**  Leonine  Monkey"  of  Pennant  and  Shaw.)  The  specimen  is  a  female,  nearly  half- 
grown,  but  which  had  not  begun  to  change  its  first  dentition.  It  would  seem  to  be  this 
species  which  is  indicated  in  the  following  passage,  extracted  from  Dr.  Harknesse's 
volume  on  the  aborigines  of  the  Neelghierry  Hills,  (p.  61.)  That  author  notices — 
"  A  number  of  large  black  Apes,  which  kept  up  a  continual  rustling  among  the  trees, 
and  every  now  and  then,  projected,  from  below  the  foliage,  their  grey-bearded  visages, 
chattering,  and  apparently  surprised  at  our  intrusion."*  I  have  been  informed  that  it 
keeps  always  to  the  trees,  and  never,  like  the  Hoonuman,  resorts  to  houses;  this  I 
mention,  because  nothing  has  been  hitherto  published  of  the  habits  of  the  species. 
The  other  specimen,  if  not  an  entirely  new  species,  is  a  finer  example  of  the  adult 
male  ^.  cephaloptertis,  ( Cercqpithecus  latibarbatus,  Desmarest,  C.  leucoprymitos. 
Otto,  Sem.  fulvoffriseus,  Desmoulins,  S.  Nestor,  Bennett,)  than  appears  to  have  been 
hitherto  met  with  by  naturalists.  Indeed,  it  differs  so  much  from  all  the  descriptions 
I  have  seen  of  the  latter,  and  from  the  figure  supplied  by  Mr.  Martin,  that  I  much 
suspect  it  will  prove  to  be  new,  in  which  case  I  would  propose  for  it  the  appellation— 
S.  hypoleucos.f  This  animal  is  nearly  allied  to  the  EnteUus,  but  considerably  smaller, 
the  present  apparently  aged  male  measuring  about  twenty-one  inches  from  crown 
to  base  of  tail,  the  tail  thirty-two  inches,  (which  accords  with  the  dimensions  of 
S.  cephalopterus. )  The  entire  back  and  shoulders,  together  with  the  outside  of  the 
humerus  and  thigh,  are  of  a  rather  deep  and  somewhat  dusky  brown,  with  a  tinge  of 
chocolate,  becoming  paler  laterally,  and  having  passed  into  white  on  the  sides, 
under  parts,  and  inside  of  the  thigh  and  humerus ;  the,  face,  ridge  of  hairs  impending 
the  brow,  a  few  on  the  cheeks  and  lips,  with  the  'whole  tail,  and  the  remainder  of  the 

*  Vide  a  notice,  also,  in  Dr.  Royle's  Illustrations  of  the  Botany,  &c.,  of  the  Himalaya  Mountains, 
at  the  end  of  a  note  to  p.  SO,  where  the  productions  of  the  Neelghierries  are  adverted  to. 

t  Since  writing  this,  I  have  seen  the  S,  cephaloptenta  alive  in  the  park  at  Barrackpore,  and  can 
therefore  pronounce  on  its  distinctness  from  S.  hypoleueot. — Cur.  As .  Soc. 
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limbs,  deep  black,  mixed  with  whitish  inside  the  fore-arm  and  in  front  of  the  leg; 
crown,  occiput,  sides  of  the  head,  or  what  are  called  the  whiskers,  together  with  the 
beard,  brownish  white,  having  a  faint  tinge  of  the  hue  of  the  body  upon  the  vertex ;  the 
whiskers  are  not  remarkably  lengthened,  though  very  copious,  and  do  not  stand  out 
in  the  remarkable  manner  stated,  as  well  as  figured,  of  those  of  C  cephaloptenu. 
All  that  I  could  learn  of  this  monkey  was,  that  it  bore  the  name  of  the  Travancore 
Monkey  in  Madras.     The  S.  cephalopterus  is  only  known  to  inhabit  Ceylon. 

"  The  remainder  of  Dr.  Coles'  donation  consists  of  the  following  specimens  and 
species  *.'- 

Oaleopithecus  Temminckiif 

Pteropus  medius, 

Tapkozous  brevicaudus.  Nobis,  (a  new  species,  entirely  distinct 
from  another  in  the  Museum,  which  again  differs  from  T.  longi- 
manus  of  Hardwicke,  the  only  Indian  species  as  yet  described,) 

Sdurus  mcunmuSy  (three  specimens,) 

MppuriASy 

■' erythrosus  ? 

Pteromys  petaurista, 

GerbtUus  IndicuSy  and 

Meminna  kanchily  (a  nearly  white  specimen  from  Malacca.) 
"  Of  these  it  will  be  sufficient  to  remark,  that  the  specimens  of  Sdurus  nuunmuSt 
with  those  previously  in  the  Museum,  illustrate  the  gradations  of  variation  In  coloar 
to  which  this  species  is  subject:  while  I  may  also  mention  that  all  the  examples  of 
genuine  Pteromys  petaurista  which  I  have  seen,  whereof  the  habitat  was  known  with 
certainty,  were  brought  from  Travancore  ;*  though  it  is  doubUess  the  same  species 
of  which  Mcyor  Forbes  gives  so  interesting  an  account  in  his  '  Journal  of  Eleven 
Years  Residence  in  Ceylon  :*  the  allied  Pt.  niUdus  comes  always  from  the  Malay 
Peninsula  and  Islands,  and  the  P^.ma^n^cu^  from  the  Himalaya.  The  Galaopithecus 
TemmmckU  is  entirely  distinct  from  the  species  inhabiting  the  Phillipines,  as  lately 
shewn  by  Mr.  Waterhouse. 

Mr.  Ross's  donation  consists  almost  entirely  of  Birds,  but  contains  three  skins  of 
Mammalia,  and  one  Reptile ;  viz : — 

Pteropus  medius  ?  (most  probably  distinct,  but  I  wait  fof  farther 
data  before  deciding,) 

Megctderma  lyra, 

Herpestes  griseus  ;  and  the  Reptile, 

Varanus  binotatus  (Lacerta  binotata,  Kuhl.) 
The  following  are  the  Birds  :— 
.  Upupa  EpopSf 

Alcedo  Bengalensis, 

Halcyon  Smymensis,^ 

Merops  PhUlipinensis,  (adult  and  young,) 

Coradas  Indica, 


*  The  Society  has  since  received  this  species  flrom  Moulmein :  and  the  Pt.  Oral  of  Lt.  Tickell> 
(described  In  the  Calcutta  Journal  of  Natural  History,  No.  7,  p.  401,)  would  seem  to  be  no 
other. — Cur.  As.  Soc. 
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JBucco  Indicus, 

Eudynamys   orientalitf  (male   and   female,  remarkable  for  the 

great  sexual  diversity  of  plumage,) 
Centropus  pyrrhopteruSt 
Lanius  Hardwickii, 
Lanius  minor  f 

Copsychus  saularis,  (Wagler,) 

Hoematornis,  (Sirainson,)  aspecies  nearly  allied  to  H.  Cqjffhr,  but 
much  smaller,  having  the  upper  parts,  with  the  hind-neck  and 
breast,  of  a  hair-brown  colour,  slightly  fringed  (as  in  JET.  Cq^r) 
with  greyish,  and  the  under-parts  dull-white,  mixed  with  brown 
anteriorly ;  in  other  respects  a'  miniature   of  H,  Caffer :  entire 
length  61  inches  ;  of  wing  3^  inches ;  tail  2|  inches ;  tarse  }  inch, 
and  bill  from  forehead  J  inch.    Should  it  be  undescribed,  I  pro- 
pose for  it  the  appellation  H.  pusiUus. 
Pitta  brachyurOf 
Oriolus  aureuSy 
Euplectes  Phillipensis, 

Pyrgita  Domestica,  ' 

Cmnyris  Mahrattensis^  (two  specimens,) 

— sokit 

Perdix  Argoondah^   (male  and  female,)   Cotumix  Argoondak, 

Sykes, 
Hemipodius  pugnax, 
Glareola  torquata, 
Tachydromus  AsiaticuSy 
Parra  Sinensis,  (adult  and  young,) 
Himantopus  melanqpterus.* 
*'  I  have  also  to  acknowledge  the  donations  of  a  fresh-killed  specimen  of  Pteropus 
medius  from  Mr.   J.   J,   Maclean;   of   a  fine  Alexandrine  Parroquet,  {Palaomis 
Alexandria)  from  Mr.   L.   Swarries;  of  a  Bat,  {Scotophilus  castaneuSf)  from  Mr. 
Bouchez  ;  and  two  young  Bats,  of  a  species  nearly  allied  to  the  European  Pipistrelle, 
have  been  picked  up  in  the  compound  surrounding  the  Museum. 

A  large  box  of  Insects,  collected  in  the  Australian  settlement  of  Swan  River,  has  also 
been  presented  to  the  Society  by  Mr.  Crichton  of  that  place,  containing  many  in- 
teresting specimens,  and  especially  valuable  for  the  number  of  duplicates  comprised, 
the  importance  of  which,  properly  distributed,  need  not  be  further  adverted  to.  The 
collection  contains  287  specimens,  referrible  to  about  80  species,  and  the  Coleoptera 
outnumbering  all  the  other  orders.  A  considerable  number  of  native  insects  have 
been  taken  by  a  person  I  have  employed  for  the  purpose. 

"  In  the  Osteological  department,  the  skeleton  of  the  Rhinoceros,  which  was  much 
soiled  and  badly  set  up,  has  been  taken  to  pieces,  cleaned,  and  is  now  in  process  of 
being  remounted.  Several  small  skeletons  are  also  in  course  of  preparation,  and  some 
skulls  have  been  added  to  the  collection.  A  skin  of  the  Yak,  {Bos  grunniens,)  which, 

*  The  whole  of  these  specimens  were  collected  in  the  Zillah  of  Chingleput,  as  Mr.  Ross  h«i  since 
informed  me. — Cur.  As.  Soc. 
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for  five  years,  has  been  hanging  to  the  wall  of  one  of  the  apartments,  I  have  had 
moistened  and  stuffed,  and  the  skull,  which  was  wanting  in  the  collection,  taken  out  and 
cleaned.    The  mounted  skin  now  forms  a  very  good  specimen  of  the  staffed  animal. 
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Mineral  Kingdom. 

But  a  single  donation  has  arrived  during  the  past  month  in  this  department,  consist- 
ing of  six  specimens,  presented  by  H.  B.  Hinton,  Esq.  for  the  Museum  of  Economic 
Geology  ;  viz : — 

One  example  of  Granite  Rock  in  the  Ganges  at  Puturghat, 
One  of  Hornblende,  from  Sicrigully,  Rahjmahel, 

— ~  Trap,  called  Whinstone  by  Buchanan,  from  the  same  locality, 

Kunkur,  ditto, 

■  Quartz,  *  fat  and  mealy,'  ditto,  and 

Iron,  ditto. 

**  Lastly,  Dr.  Lloyd  has  sent  for  deposit  in  the  Society's  Museum,  a  Deep  Sea  Clam 
and  Cylinder,  of  which  every  care  will  of  course  be  taken." 


The  Secretary,  before  reading  the  foregoing  report  of  the  Curator,  (Mr.  Blttu,) 
took  occasion  to  introduce  him  to  the  meeting,  and  proposed  that  the  services  of  Mr. 
PiDDiNGTON,  late  Curator,  be  suitably  acknowledged. 

The  best  thanks  of  the  Society  were  accordingly  accorded  to  Mr.  Piddington,  for 
his  valuable  services  during  the  time  he  officiated  as  Curator,  and  hope  expressed  that 
he  would  continue  to  afford  his  services  in  the  good  cause  which  he  has  as  much  at 
heart  as  the  Society,  to  promote. 

Read  a  proposal  from  Molovi  AbdooUah  to  reprint  in  Persian,  the  "  Hedayah"  and 
soliciting  the  patronage  of  the  Society  for  the  undertaking,  by  their  subscription  for 
100  copies. 

This  proposal  not  coming  within  the  province  of  the  Society,  it  was  proposed  by  Dr. 
HiBBBRLiN,  and  seconded  by  the  Secretary,  that  the  Society  subscribe  for  five  copies, 
as  an  encouragement  to  the  Molovi  for  his  undertaking. 

The  proposal  having  been  put  to  the  vote,  it  was  lost  by  a  shew  of  hands :  ordend, 
therefore  that  the  proposal  be  declined,  and  the  Molovi  informed  accordingly. 

Read  letter  of  Ist  October  1841,  from  Dr.  Habbrlin,  submitting  his  reasons  for 
proposing  that  Professor  H.  Ewald,  of  Tibingen  in  Wirtemberg,  be  elected  aa 
Honorary  Member  of  the  Asiatic  Society  of  Bengal. 

Read  report  from  the  Secretary  and  Officiating  Carator  of  the  Society  of  the  liMh 
June  last,  with  correspondence  on  the  subject  of  the  Geological  Collections  of  Gapt 

HUTTON. 

Ordered,  that  the  subjects  of  two  foregoing  papers  be  submitted  to  the  Committee 
of  Papers  for  consideration  and  report. 


Read  the  following  report  from  the  Librarian  for  July  last : — 
Sir, — I  have  the  honour  of  transmitting  to  you  my  report  of  last  month,  requesting 
you  to  lay  it  before  the  Committee  of  Papers. 
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It  was  highly  encouraging  to  me,  that  the  plan  which  I  had  the  pleasure  of  propos- 
ing for  a  new  arrangement  of  the  Library  and  Catalogue  met,  in  its  general  features 
the  approbation  of  the  Committee. 

In  compliance  with,  their  request,  I  now  beg  to  state  what  progress  has  been  made 
in  the  new  arrangement  during  the  last  month,  premising,  that  it  was  commenced  on 
the  19th  ultimo,  when  I  received  a  communication  from  you  concerning  the  resolution 
of  the  Committee. 

The  classification  adopted  for  the  Classic  Literature,  is  as  follows : — 

I. 
Classic    Literature. 
1.  2. 

Greek  Literature.  Roman  Literature. 

A.  Philosophy, 

B.  History, 

C.  Geography, 

D.  Miscellaneous  Works. 

This  division  of  the  new  catalogue  has  been  completed,  and  the  books  of  the  Library 
referring  to  it,  have  been  arranged  accordingly. 

The  classification  of  the  second  division  is  also  commenced,  and  the  works,  belong- 
ing to  its  first  head,  viz.  Theology,  have  been  entered  into  the  catalogue  ;  the  arrange- 
ment has  proceeded  to  the  heads  of  Jurisprudence,  Medicine,  and  Philosophy. 
The  following  is  the  classified  arrangement  of  Theology  : — 

IL    Literature  of  modem  times  from  the  commeneement  of  the  Christian  sera  to 
the  present  age. 

I. 
Theology. 
A.  B.  C. 

Polytheism.  Monotheism.  Pantheism. 

A  B  ABC 

Special  forms   Polytheism  in  general.      Judaism.   Christianity.   Muhammedanism. 
of  Polytheism  :  ft*     Holy  Scriptures  and  their  parts, 

a.    Religion  of  Egypt.  b.    Biblical  Criticism  and  Interpre' 

b. of  Greece  and  Rome.  tation. 

c.    of  Zoroaster.  c.     History  of  the  Christian  Church. 

d.  Brahmanian.  d.     Miscellaneous  Works. 

e.  Buddhism. 

f.  Religion  of  Confucius. 

I  beg  to  observe  with  regard  to  this  classification!  that  the  subdivisions  have  of 
course  been  made  according  to  the  number  of  works  in  the  Library,  as  a  complete  ar- 
rangement cannot  be  made,  except  there  be  a  number  of  books  sufficient  to  represent 
the  co-ordinate  divisions  of  a  branch  of  Literature. 

I  add  two  lists  which  have  been  prepared  during  last  month  for  the  consideration  of 
the  Committee,  one  of  all  the  defective  works  in  the  Library,  specifying  the  volumes 
which  are  wanting,  as  many  of  these  works  contain  the  most  important  information 
about  subjects  intimately  connected  with  the  purposes  of  the  Asiatic  Society,  which 
renders  it  very  desirable  to  have  them  completed. 
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e  leCDnil  containi  the  number  of  boolu  vhich  require  to  be  rebound.  W: 
i  to  them  I  would  obaerTe,  that  though  the  eipenBe  of  putting;  tfaem  into  ^ 
tion,  mny  be  considerable,  the  preiervalioa  of  >a  rnanr  eicellect  worlu  ■ 
y  the  ontta;  ;  for  should  Ihey  be  allowed  In  remaiD  in  their  present  state,  most 
will  toon  be  so  Car  destroyed  lu  to  he  of  little  or  no  serrlce  ia  the  Library, 
onld  the  Committee  resolve  to  haie  these  hooki  rebound,  1  would  take  the  libe 
ggesi,  that  several  respectable  Book-bindera  be  requested  to  send  in  their  ei 
!.  I  would  also  remark  that,  when  books,  requiring  to  be  bound,  are  mai 
r  ioBtance  in  a  Public  Library,  the  prices  ought  to  be  something  leas  than  I 

e  rate  for  the  binding  of  books,  as  fixed  at  present,  appears  too  high,  as  < 

npanying  list  of  the  respective  rates  apparently  sfaewB. 

h  August,  IBll.  1  have  the  honour  to  remain,  Sir, 

Your  obedient  servant, 

E.   ROKH. 

ad  report  by  Mr.  FiDntNSTON,  on  the  Cylinder  found  on  the  hills  near  Hbt 

presented  to  the  Society  by  Major  £.  FottiNgbr,  which  the  Secretary  inforn 
deetini;  he  would  print  in  an  early  number  of  his  Journal. 
!ad  letter  of  1st  September  1S4I,  from  Lieut  A.  Cunningham,  of  which 
wing  is  a  copy  : — 

Mi  dbar  Tohbns,  Lucknow,  1st  September 

IB  Silver  Plate  ot  which  you  have  got  MX)  lithc^raphed  copies,  appears  to  nti 
sent  most  unquestionably  the  portrait  of  Sapor  IL  orSbahpuhr  Zu'l  Aktaf,  orZ 
ii;  for  in  the  list  of  the  Sassanian  Kings,  whose  dresses  are  described  in 
iBol-ul'Towarikk,  I  find  that  he  ia  the  only  one  who  haa  a  crescent  on  hia  croi 
drera  is  thus  detailed,  a  rose  coloured  tunic ;  red  pantaloons  ;  a  crown  of  blue  ( 
,  embroidered  in  different  colours,  surrounded  b]>  tno  circles  of  gold,  and  omani< 
ith  an  embroidered  crescmt. 

a  yon  think  then  that  Zu'i-4/iun,  or  "Lord  of  the  Lion,"  might  be  subaliluled 
l-Aila'/,  "  Lord  of  the  ahouldets";  and  Zu'l-Aiaa'/,  "  Loni  of  the  winp 
last  of  these  is  supported  by  the  wings,  which  appear  on  the  head-dress  of  som: 
e  Saasanian  Princes? 

Youn  sincerely, 

A.   CtlNNZNOBAK 

)r  the  Coutribulions  and  PresentatJoru  thanks  were  accorded. 
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Report  <m  the  Tin  of  the  Province  of  Mergui.    By  Captain  G«  B. 
TftXMKfiHBB&x>  Executime  Engineer ,  Tenaeserim  Division. 

1.  The  tin  of  this  province  has  not  been  sought  for  since  the  Burmese 
took  possession  of  the  country  from  their  Siamese  neighbours.  Under 
the  rule  of  the  latter,  or  during  the  period  at  which  Tenasserlm  was 
es^  independent  state,  extensive  works  for  tin  were  carried  on.  It 
occurs  chiefly  in  the  beds  and  banks  of  streams  issuing  from  the 
primitive  mountains,  which  form  the  principal  feature  of  this  peninsula  ; 
portions  of  the  banks  of  streams  in  which  it  is  found  are,  in  some 
instanoes,  rivetted  with  rough  stone-work,  to  confine  the  water  for 
washing  operations ;  and  the  ground  on  dither  side,  for  many  miles 
along  Uieir  course,  is  penetrated  by  innumerable  pits,  from  eight  to 
ten  and  twelve  feet  deep*  Traces  of  the  work  of  many  thousands 
of  men  are  evid^it  in  several  places.  These  pits  are  not  connected 
with  one  another,  but  seem  to  have  been  sunk  by  separate  small 
parties  of  men,  to  whom  probably  definite  tasks  were  assigned,  with 
a  view  of  tracing  the  tin  ground,  and  of  extracting  the  gravel  with 
which  the  tin  is  mixed. 

Tiieir  variable  depth,  and  the  amount  of  labour  expended  on  them, 
is  a  tolerable  indication  of  the  success  with  which  this  has  been 
pursued,  and  of  the  places  in  which  ground  might  be  again  periiaps 
opened  with  advantage. 

2.  The  streams  themselves  are  ridi  in  Un,  which  may  be  collected 
firom  their  beds  in  considerable  quantities.  The  process  by  which 
it  has  been  deposited  for  long  periods,  and  for  many  miles  along 
No.  119.    New  Series,  No.  35.  5  p 
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the  line  of  valleys  through  which  they  flow,  appears  to  be  in  active 
operation  at  the  present  day.  Crystals  of  the  peroxide  of  tin  washed 
down  by  the  rivers,  and  deposited  with  sand  gravel  in  their  beds, 
may,  by  changes  of  the  river's  course  during  the  freshes,  be  quickly 
covered  with  a  few  feet  of  gravel  and  soil.  The  older  deposits  have^ 
as  far  as  my  observation  extends  at  present,  the  same  alluvial 
character,  and  it  would  be  weU  in  future  operations  to  have  regard 
to  the  levels  in  which  the  streams  may  have  formerly  run. 

The  first  of  these  localities  which  attracted  my  attention,  was  the 
Thengdon  river,  issuing  from  the  primitive  mountains  in  the  imme- 
diate neighbourhood  of  the  coal  mine  on  the  Great  Tenasserim  river. 
I  visited  this  river  in  the  course  of  my  survey  of  the  coal  basin,  and 
found  pits  in  great  number  along  its  banks,  of  the  existence  of  which 
I  had  been  previously  informed,  though  the  object  for  which  they 
had  been  dug  was  not  known  to'  my  informant.  On  washing  some 
of  the  gravel  from  the  bottom  of  one  of  the  pits,  a  small  quantity 
of  tin  was  found. 

3.  A  Shan  was  subsequently  sent  there,  and  collected  1 1,889  graifis 
of  tin  of  the  native  peroxide  in  the  course  of  an  hour  and  half.  Speci- 
men No.  1,  which  is  equivalent  to  19  ounces  and  198  grains  of  pare 
tin. 

4.  After  leaving  the  vicinity  of  the  coal  mine,  I  proceeded  down 
the  river,  and  was  accompanied  by  the  Shan,  who  had  been  employed 
in  tin  works  in  the  Straits,  and  to  whom  several  tin  streams  in  the 
Mergui  province  were  known.  These  are  situated  chiefly  on  the  Little 
Tenasserim  river,  into  which  they  empty  themselves.  The  first  and 
most  accessible  is  the  Thabawlick,  which  unites  with  the  Thakiet  three 
miles  above  the  junction  of  the  latter  with  the  Little  Tenasserim.  The 
mouth  of  the  Thakiet  is  eleven  miles  from  the  town  of  Tenasserim. 

5.  The  access  to  this  tin  ground  is  by  land  in  the  dry^  season. 
Landing  at  the  village  of  Thakiet,  I  proceeded  on  foot  eight  miles,  and 
reached  the  Thabawlick,  at  the  point  indicated  in  the  accompaoyiog 
sketch. 

6.  The  intervening  ground  is  for  the  most  part  flat.  After  passiog 
a  marsh  of  scwae  extent,  there  is  a  low  ridge  of  hills,  which  presents, 
however,  no  obstacle  to  land  carriage  of  any  description.  The  &ce 
of  the  country  is,  as  usual,  except  in  marshy  places,  thickly  covered 
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with  joDgle  trees ;  bat  the  wild  elephants'  tracks  are  open  and  coDvenient. 
During  the  monsoon,  boats  carrying  100  bags  of  rice,  can  ascend  the 
Thabawlick  to  the  place  alluded  to,  in  one  day.  The  tide  is  felt  about 
six  miles  from  its  mouth. 

7.  Having  arrived  at  the  spot  at  a  point  known  to  my  guide,  and  at 
which  he  had  the  previous  year  stationed  himself  for  a  few  months, 
for  the  purpose  of  collecting  tin,  I  found  numerous  pits  and  old 
cuttings,  from  which  tin  had  been  formerly  obtained.  It  is  found 
in  layers  of  gravel  immediately  beneath  the  soil.  The  surface  is  undu- 
lating, and  during  the  wet  season,  streams  of  water  could  have  been 
conveniently  conducted  near  the  excavations,  for  the  purpose  of  wash- 
ing the  gravel. 

8.  The  guide  stated,  that  crystals  of  tin  could  be  in  this  manner 
separated  by  the  hand  without  the  usual  aid  of  the  washing  trough. 
The  rains  not  being  at  that  time  sufficiently  advanced  for  that  purpose, 
I  did  not  succeed  in  obtaining  any  tin  from  the  pits.  The  line  of 
deposit  of  the  richest  stanniferous  gravel  has  been  probably  influenced 
by  many  causes,  and  the  chances  of  finding  it  are  much  the  same 
as  those  to  which  other  undertakings  of  this  nature  are  subject.  A 
few  trials,  however,  across  the  low  ground  through  which  the  hill 
streams  pass,  would  enable  the  speculator  to  follow  its  course. 

9.  The  time  of  the  tin  washer  was,  I  found,  much  better  occupied 
in  seeking  for  tin  in  the  bed  of  the  river.  He  was  'assisted  by  one 
man,  who  disturbed  the  sand  and  gravel  with  his  feet  to  as  great  a 
depth  as  he  could  thus  accomplish,  when  a  conical  and  shallow  trough, 
about  two  feet  in  diameter  and  ten  inches  deep,  was  filled  with  the 
same,  and  washed  in  the  stream  by  a  circular  motion,  so  as  to  get  rid 
of  the  gravel  and  lighter  particles,  leaving  the  crystals  of  tin  to  collect, 
by  their  gravity,  on  the  apex  of  the  hollow  trough.  Each  filling  and 
washing  occupied,  on  an  average,  six  minutes. 

One  washing  produced   1041   grains  of  native  peroxide  of  tin  in 
six  minutes. 

Specimen  No.  2,  equivalent  to  1  oz.  335  grains  of  pure  tin. 

One  do.  do.  126i5  grains  of  do.  do. 

Specimen  No.  3,  equivalent  to  2  oz.  31  grains  of  pure  tin. 

One  do.  do.  1785  grains  of  do.  do. 

Specimen  No.  4,  equivalent  to  2  oz.  430  grains  of  pure  tin. 
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One  honr'a  work  apart  from  the  abOTe,  8, 166  gnuns  of  pore  tia. 

Spedmea  No.  fi,  equiralent  to  13  oz.  160  grains  of  pnre  tin. 

Total  of  half  a  daj's  work,  indading  the  aboTe,  25,406  grains,  eq 
valeot  to  2  lb.  9  oz.  232  graiusof  pure  tin. 

SpecimcQ  Na  6,  contains  of  tbe  latter,  13  02. 149  grains. 

The  price  of  labour  in  this  province  is  6  annas  per  A&y. 

10.  The  produce  of  a  day's  labour  of  two  men  vonld  be,  accordinj 
the  above  trial,  equivalent  to  5  lb.  2  oz.  464  grains  of  pare  Un, 
the  cost  of  12  annas,  exolusire  of  the  expenses  of  rednetion  to 
metallic  state.  This  process,  from  the  pure  state  of  the  mineral 
extremely  simjile  and  inexpensive.  The  tin  collected  in  tbe  trot 
would  require  one  more  washing  to  remove  particles  of  sand,  8m!.  t 
charcoal  is  the  only  fuel  required  for  its  reduction. 

The  pieces  or  ingots  of  tin  in  the  shape  of  the  frustrum  of  a  co 
(Specimens  Nob.  7  and  8,)  which  are  manufactured  at  the  Behgi 
mines,  on  the  Pak  Cbum  river  to  the  southward,  and  exchanged  tb 
for  goods  at  4  annas  each,  weigh  1  lb.  2  os.  383  grains  ;  and  their  ts 
at  Mergni,  where  the  average  price  of  tin  is  85  rupees  per  100  v 
of  365  lbs.  4  annas  4  pie.  The  value  therefore  of  51bs.  2  oz.  '. 
grains,  or  the  day's  work  of  two  men,  would  be  1  rupee  8  annas  4  ] 
The  cost  of  collecting  being  12  annas,  leaves  12  annas  and  4 
for  the  cost  o(  the  reducing  proceHa,  aod  for  profit  on  the  labour 

1 1,  On  the  momiog  after  reaching  the  Thabawlick,  I  traced  the 
gromid  for  a  mile  in  a  N.  N.  £.  direction.  The  pita  are  in  some  pt 
more  abundant  than  in  others ;  and  I  was  informed  that  they  occnri 
and  were  thickly  scattered  throughout  the  entire  course  of  tbe  ri 
between  that  point  and  the  hills  from  which  it  issue*!,  at  the  distal 
of  an  entire  day's  journey,  if  the  windings  of  the  river  are  followed. 

13.  The  pits  have  not  been  worked  since  the  Burmese  took  poss 
sion  of  the  country.  At  the  head  of  the  stream,  there  are  said  to 
the  remains  of  bunds  constructed  for  distribuljog  water  for  wash; 
the  tin,  and  the  potts  of  a  house  still  standing,  which  is  suppoi 
to  have  been  occupied  by  a  Siamese  superintendent  of  the  work  tb 
carried  on. 

The  season  was  too  far  advanced  to  enable  me  to  prosecute 
inquiries  towards  the  bills  on  this  occasion,  and  my  attention  1 
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therefore  confined  to  the  spot  from  which  I  obtained  the  resalta  de« 
tailed  above* 

13»  Foar  other  rivers  emptying  themselves  into  the  Leaser  Tenasse- 
rim,  are  said  to  produce  tin,  but  none  are  so  accessible  as  the  Tha- 
bawlick. 

The  following  are  the  names  of  tbeae  streamy  with  their  distances 
from  the  Thakiet  rivev  ^-<- 

Tbe  Khamoungtang  River,  one  day  by  the  LHtle  Tenasserim,  and  one 
march  inland. 
Engdaw  River,  no  road  through  the  jangle. 
Kyeng  ditto,  two  days  by  the  river,  and  two  days  inland. 
Thapyn  ditto,  three  days  by  the  river,  and  one  march  inland. 
From  the  Khamoungtang  specimen,  No.  9,  weighing  %890  grains, 
was  collected  in  ten  washings,  but  I  did  not  visit  the  place  myself. 

The  size  of  the  tin  is  larger  than  that  collected  in  other  (daces, 
though  the  produce  is  not  equal  in  quantity, 

14.  After  returning  to  Tenasserim,  I  visited  Loundoungin  River, 
where  tin  was  said  to  exist,  but  it  turned  out  to  be  Wolfran  sand,  which 
had  been  washed  down  from  the  adjoining  slate  mountains,  and  was 
lyin^  on  the  surface  of  the  sandy  bed  of  the  stream. 

15u  In  proceeding  down  the  Great  Tenasserim  River  towards  Mergui, 
I  halted  at  Moetong,  for  the  purpose  of  visiting  a  tin  ground  which  was 
said  to  exist  near  the  range  of  hills  to  the  N.  EL  skirting  the  open 
plain  in  whicb  this  place  is  situated.  On  penetrating  to  the  hill  itself, 
I  found  it  to  consist  exclusively  of  granit^i  with  not  a  trace  of  another 
rock  of  any  description.  The  dry  beds  of  the  water-courses  consisted 
of  gramtic  sand  alone. 

There  were  many  excavations  for  tin  on  the  face  of  the  hill.  Several 
loads  of  gravel  from  the  bottom  of  the  pits  and  from  the  beds  of  the 
water-courses  were  carried  to  the  river  and  washed,  but  the  out-turn 
of  tin  was  very  small.     There  is  no  water  within  convenient  reach. 

16.  The  next  spot  visited  was  Kahan,  a  small  hill  near  the  Ze- 
davoun  Pagoda,  on  the  right  bank  of  the  Great  Tenasserim  River,  1 1 
miles  from  Mergui.  The  tin  occurs  here  under  conditions  differing 
ouich  from  that  of  the  localities  above  mentioned. 

Kahan  itself  is  the  highest  portion  of  a  low  ridge  of  hills,  not  more 
than  200  feet  above  the  level  of  the  river :  it  is  composed  of  a  soft. 
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friable,  white  sand-stone  rock,  the  upper  portions  of  which  are  de- 
composed and  irregular.     The  surface  gravel  does  not  contain  tin 
It  is  found  in  the  crystallized  form,  interspersed  in  decomposed  granite, 
forming  a  vein  about  three  feet  wide,  which  is  enclosed  by  the  white 
sand-stone  rock,  and  dips  down  at  a  high  angle  with  the  horixoo. 
Specimen  No.  10,  if  its  form  be  preserved,  illustrates  well  the  tin 
crystals  imbedded  in  the  decomposed  granite,  which  are  easily  detach- 
ed from  the  matrix.      The  Specimen  No.  11,  from  the  same  veio,  of  a 
yellow  colour,  is  considered  the  surest  indication  of  the  presence  of 
the  mineral,  and  lies  below  the  white.  No.  10.     Large  scales  of  chlo- 
rite occur  with  it,  which  as  they  are  generally  found  where  the  tin 
is  most  abundant,  is  called  by  the  natives  the  mother  of  tin.    The 
face  of  the  ^111  is  in  one  spot  scattered  over  with  these,  which  appear 
to  have  been  brought  down  from  the  vein,  with  other  matter  from 
which  the  tin  has  been  separated  by  the  usual  mode  of  washing.   It 
will  be  noticed,  that  the  granite  is  completely  decomposed,  and  that 
the  crystals  would  be  easily  separated  by  washing.     No  tin  has  been 
raised  here  since  the  country  came  into  our  possession,  but  the  loca- 
lity has  been  known.     It  was  worked  during  the  Burmese  rule,  and 
valued  as  supplying  the  richest  ore  of  tin.     A  Burmese  residing  near 
the  spot,  pointed  out  the  place  where  his  operations  had  ceased.  Be 
had  followed  the  direction  of  the  vein  alluded  to,  as  well  as  he  was 
able,   and  had   driven   a  gallery  underground  in  an  inclined  direc- 
tion upwards,  till  the  bank  above  fell  in,  when  the  mine  was  abandoned. 
He  stated,  that  he  had  procured  considerable  quantities  of  tin  daily* 
and  that  he  often  found  it  in  large  masses  mixed  with  the  yellow 
ground  above  mentioned.  Arriving  at  the  spot  where  his  work  had  ter- 
minated, I  set  people  to  excavate  and  find,  if  possible,  the  vein  which 
had  been  described.     It  was  reached  after  about  two  hours  digging)  at 
the  depth  of  five  feet  from  the  surface  of  the  cut  in  the  hill,  in  which 
we  stood.     In  about  a  quarter  of  an  hour,  a  few  baskets  of  the  decom- 
posed granite  were  removed  down  the  hill,  from  which  3,900  grain* 
of  the  crystallized  peroxide  of  tin,  equal  to  63,176  grains  of  pure  t»D, 
Specimen  No.  12,  were  collected;  and  the  next  day  23,400  grains, 
equal  to  2  lbs.  6  oz.,  and  100  grains  of  pure  tin  were  found  in  the 
same  manner  by  one  man's  labour  in  excavating ;  one  carrying  down  to 
the  water,  and  a  third  washing. 
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17.  This  locality  appears  to  be  of  very  promising  description,  and 
I  have  little  doabt  that  if  the  vork  were  aided  by  ordinary  skill  and 
means,  that  a  tin  mine  here  would  be  productive.  A  vein  of  tin  is,  in 
fact,  exposed  to  the  day,  and  would  only  require  for  a  considerable 
period  of  work  the  precaution  of  well-supported  galleries  and  shafts, 
to  allow  of  its  contents  being  easily  extracted. 

The  Kahan  hill  is,  I  conceive,  an  indication  of  a  valuable  repository 
of  tin.  It  is  but  a  quarter  of  a  mile  from  the  creek  communicating 
with  the  river,  which  is  accessible  tp  any  boats.  Its  proximity  to 
Mergui,  offers  also  great  facility  for  the  procuring  of  labour  and  sup- 
plies. 

18.  The  localities,  therefore,  which  appear  to  hold  out  the  best 
prospects  for  tin  are,  first,  for  stream  tin,  the  Thabawlick  river  and 
the  Thengdon  river ;  and  for  mine  tin,  the  Kohan  hill.  They  all 
produce  tin  of  the  same  nature  and  quality ;  viz.  crystals  of  the  native 
peroxide,  being  a  combination  of  oxygen  and  tin  only. 

19.  No  difficulty  would  be  found  in  procuring  labour  from  Mergui 
for  carrying  on  tin  works  at  either  of  these  places. 

20.  The  location  of  the  coal  mine  on  the  Great  Tenasserim  river 
has  given  rise  to  much  additional  cultivation  along  the  banks  of  that 
river,  where  there  are  many  Kareen  villages,  from  which  parties  on 
the  Thengdon  could  be  supplied.  Fruit  trees,  not  indigenous  to  the 
place,  and  other  traces  of  a  considerable  population  having  once  oc- 
cupied its  banks,  are  obseravable  on  this  river.  The  banks  of .  the 
Little  Tenasserim  are  thinly  occupied  by  Siamese  villages.  The  coun- 
try in  this  direction,  except  near  the  banks  of  the  river,  is  utterly 
unpeopled,  and  appears  always  to  have  been  so. 

21.  Communication  by  water  from  the  Thakiet  to  the  Thabawlick 
tin  ground,  is  not  open  in  the  dry  season,  but  the  distance  by  land 
is  short.  The  produce  of  two  lines  of  country,  that  of  the  vicinity 
of  the  Great  and  Little  Tenasserim  rivers,  passes  the  town  of  Tenas- 
serim at  the  junction  of  these  rivers,  only  1 1  miles  from  the  Thakiet, 
and  no  difficulty  in  procuring  subsistence  for  working  parties  on  the 
Thabawlick  need  be  apprehended. 

(Signed)     G.  B.  Taemenhesre, 
Capt,  Executive  Engineer^ 
Moulmain,  3lst  Auguslf  1841.  Tenasserim  Division^ 
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Rq!>ert  OH  ike  Manganese  of  ike  Mergm  Province.     By  Captain  G.  6. 

TBEMBNHKfiAS. 

1.  Daring  my  staj  at  the  Tenasserim  coal  basin,  a  piece  of  man- 
ganese ore  (black  wad)  of  good  quality,  was  brought  to  me  by  a  Kareen, 
who  stated  that  it  had  been  found  accidentally  in  the  bank  of  a 
stream  called  the  Thuggoo,  which  enters  the  Great  Tenasserhn,  sefen* 
teen  miles  below  the  coal  site.  Subsequently,  several  other  pieces  of  tiie 
same  ore  were  brought  by  Mr.  T.  A.  Corbin,  Assistant  to  the  Com- 
missioner from  the  Therabuen  river,  five  miles  above  the  Thaggoo>  and 
from  an  intermediate  spot,  the  locality  of  which  had  been  previously 
knowU)  and  had  been,  I  believe^  originally  pointed  out  by  Lieut.  Glom, 
of  the  Madras  Army. 

2.  In  proceeding  down  the  river,  I  visited  these  spots,  and  fotmd 
at  each  that  a  valuable  bed  of  manganese  ore  existed  close  to  the 
8ur£BMie  of  the  country*  It  had  been  apparently  cut  through  by  the 
action  of  the  streams  and  river  before  mentioned,  leaving  a  section 
of  the  bed  of  ore  in  thmr  banks  covered  only  by  the  debris  of  the 
banks  themselvea.  Large  quantities  might  have  been  carried  away,  but 
a  few  kamd  specimens  only  were  taken,  which  sufficiently  shew  the 
nature  of  the  deposit,  and  are  im  samples  of  what  might  be  easily 
coUeeted. 

8.  The  best  Specimens,  No.  I  and  2,  are  frcun  the  Thuggoo  river 
and  the  bank  of  the  Great  Tenasserim,  That  of  the  Therabuen  did  not 
appear  to  be  at  the  surface  of  so  pure  a  quality^  but  the  existence  of 
the  bed  being  known,  it  is  perhaps  premature  to  pronounce  it  an  in- 
ferior ore,  from  the  examination  of  specimens  taken  from  a  hole  ex- 
tending not  two  feet  into  the  bank*  No.  5  is  a  portion  of  manganese 
roek  projecting  into  the  Great  Tenasserim  river,  near  the  mouth  of  the 
Therabuen  stream. 

4.  For  the  localities  above  mentioned,  I  must  refer  to  the  sketch 
acoompanying  my  report  on  the  tin  of  this  province  recently  forwarded. 

5.  Of  the  extent  of  these  manganese  beds,  it  is  difficult  to  pro- 
nounce. The  face  of  the  country  in  which  they  are  situated  is  flat, 
thickly  overspread  with  soil,  and  with  the  densest  jungle.  It  is  not, 
as  &r  I  could  perceive^  intersected  by  many  streams,  which  would  afford 
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the  means  of  tracing  the  mineral  deposit.  The  Great  Tenasserim  river 
has  passed  through  the  manganese  bed  in  one  spot  2^  miles  removed 
from  two  other  points  at  wiiich  it  occars  to  the  north  and  south,  at 
both  of  which  it  is  likewise  discovered  n^ar  the  surface  by  the  action 
of  the  streams  Thuggoo  and  Therabuen,  the  probability  therefore  is,  that 
it  is  an  horizontal  deposit,  covering  many  square  miles.  But  without 
indulging  in  conjecture,  there  is  sufficient  at  the  localities  referred  to, 
to  indicate  large  quantities  of  manganese  ore,  which  could  be  collected 
by  penetrating  through  the  soil  lying  above  it,  and  immediately  near 
the  spots  in  which  it  is  now  exposed  to  the  day. 

It  occurs  in  the  form  of  the  black  oxide,  and  is  the  manganese  of 
commerce.  It  is  largely  consumed  in  Europe  in  the  preparation  of 
bleaching  compounds,  and  when  pure,  is  valuable  to  the  manufacturers 
of  glass. 

The  soft  black  ore,  No.  1,  is  a  hydrate  of  the  peroxide  of  manganese^ 
known  under  the  name  of  wad.  It  contains  of  water  two  equivalents 
or  9  per  cent. 

Iron,  1.96  grains  by  analysis. 

Its  specific  gravity  is  1.47. 

The  specific  gravity  of  the  grey  peroxide,  No.  4,  is  2.46. 

(Signed)    G.  B.  Trembnhserb, 
Capt  Executive  Engineer ^ 
Moulmain,  11th  September,  1841.  Tenasserim  JDivision. 
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C>f  <c  near  tpeciet  of  La^ntya  inhabitiag  Xepal,  faith  Plale,) — Lagomyi  Nep 
lit.  Nob.     By  B.  U.  HoDQsoN,  Esq.  Retidail  at  the  Court  ofNepaL 

Two  fine  specimens,  male  and  female,  la,tel;f  received  from  Goaaint 
enable  me  to  add  the  genua  Lagomya  to  the  Catalogue  of  Nepalese  h 
mals,  and  it  may  be  remarked  >s  characteristic  of  the  enomiouB  and 
den  inequalities  of  elevation  proper  to  this  kingdom,  that  the  tropica 
nua  RhiEOmjH,  and  the  arctic  genus  Lagomjs,  hare  been  taken  w. 
40  milea  of  each  other. 

The  apecimensofthe  latter  genusjuet  procured  by  me,  were  shot  b] 
huntera  on  the  mat^n  of  the  sacred  lake  whence  the  Triaal  Gangs  I 
issues,  and  dose  to  the  verge  of  perpetual  congelation.  There  were  t 
pair,  of  which  both  were  obtained,  as  they  moved  about  in  the  vicinity  a 
small  natural  cavity,  or  rocky  fissure,  that  formed  their  abode.  Their 
machs  were  fiiU  of  fresh  vegetable  matter,  like  the  contents  of  a  hare's  b 
nor  was.  there  near  their  abode  any  evidence  of  the  hoarding  propeaE 
of  the  genua,  or  of  a  habit  of  digging  for  food.  The  height  of  the  sun 
being  the  season  at  vhich  the  animals  were  taken,  may  explain  the  foi 
circumstance  however,  but  not  the  latter,  and  though  it  is  said  that  1 
Rat-Harea  dig  for  their  food  occasionally,  I  fancy  this  must  bo  a  mista 

My  species  appears  to  be  nearly  allied  to  Boylii,  and  possibly  may  be  i 
tical,  but  I  think  not,  and  shall  therefore  give  a  summary  deacriptic 
it,  which  with  the  beautiful  drawing  of  my  painter,  will  serve  at 
to  decide  this  specific  distinctness  or  otherwise.  Goaainthan,  n 
the  pair  were  killed,  is  not  above  30  milea  north  of  Catmandoo. 
European  has  ever  visited  it ;  but  as  it  is  on  the  verge  of  the  p( 
tual  snow  line,  it  cannot  be  much  less  than  16,000  feet  above  the  sea. 

The  male  of  the  pair  is  aeven  inchea  long  from  snout  to  vent, 
the  female  half  an  inch  lesa.  The  general  appearance  of  the  species  is 
of  a  Guinea-pig,  but  the  natives  of  India,  who  know  no  such  animal,  I 
it  to  aRat,  and  as  its  Leporine  teeth  and  soles  (of  the  feet)  are  not  ot 
sive  signs,  the  association  of  it  to  the  Murine  race  seems  natural  eno 
Its  general  likeness,  for  instance,  to  the  Rhizomys  or  .Bamboo  Rat  is 
noticeable,  particularly  as  the  latter  is  apt  to  hide  its  tail.  But  a  nice 
server  will  at  once  mark  the  greater  anpeiior  massiveness  of  the  hea 
Rhizomys,  together  with  the  smaller  eyes  and  ears,  and  will  not  be  ale 
refer  these  peculiarities  to  the  highly  fossorial  habita  of  that  genus. 

Our  present  subject  which,  we  shall  name  provisionally  "  Nepalenua," 
a  moderate  hare-Uke  bead,  but  ears  quite  similar  to  those  of  the  comi 
Rat,  with  the  esception  of  that  small  internal  process  near  the  co 
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which  seems  proper  to  the  Lagomides.  The  ear  is  rather  less  than  half  the 
length  of  the  head>  is  truncated,  rounded,  and  nearly  nude  except  on  the 
anterior  and  incurved  edge  of  the  helix,  where  very  short  hairs  are  pretty 
closely  set.  The  upper  and  outer  pair  of  ftront  teeth  have  a  very  deep 
longitudinal  groove,  so  as  to  look  like  four  instead  of  two,  but  neither 
these,  nor  the  inferior  pair  are  at  all  remarkable  for  size  or  strength,  offer- 
ing in  this  respect,  a  strong  contrast  to  Rhizomys.  The  inner  pair  of  up- 
per teeth  are  palpable,  but  minute.  The  whiskers  are  long,  and  firm, 
reaching  to  the  shoulders ;  the  lips  and  the  muzzle  entirely  furred :  the  eyes 
medial :  the  body  full  and  cylindric  :  no  vestige  of  tail :  the  limbs  short, 
but  fine,  and  of  nearly  equal  length  and  strength  before  and  behind  :  pen- 
tadactylous  before,  tetradactylous  behind  :  the  nails  acute  :  the  soles  fully 
clad,  except  the  termino-digital  balls,  and  a  tiny  carpal  pad  placed  a  little 
behind  the  elevated  thumb.  The  last  named  are  the  sole  parts  of  the 
whole  body,  which  are  denuded  of  fur.  The  fur  of  the  animal  is  Le- 
porine in  the  general  character,  but  softer  and  more  silky.  It  is  of  one 
sort,  about  an  inch  long,  and  of  uniform  structure  throughout  each  pile, 
or  hardly  perceptible,  harsher  in  its  apical  portion.  On  the  head  and 
limbs  the  fur  is  shorter,  more  adpressed,  and  less  silky.  The  general 
colour,  internally,  is  blue  black,  but  externally  is  deep  bay  from  the 
snout  to  the  mid-body,  and  black  freckled  with  paler  rufous,  thence 
to  the  vent.  Below  the  chin  and  belly  are  pale  bay,  and  the  limbs  are  the 
same.  There  is  a  pale  spot,  or  tuft  rather,  at  the  outer  base  of  each 
ear,  and  the  mustachio  is  half  dark  and  half  light. 

The  foDowing  specific  character  may,  for  the  present,  indicate  the  ani- 
mal : — 

Lag.  Nep.  with  broad,  rounded,  nudish  ears,  nearly  half  the  length 
of  the  head,  soles  nude  on  the  termino-digital  balls  only,  and  soft  equa- 
ble fur,  which  is  dark  bay  from  the  snout  to  waist,  and  rufescently  fi*eckled, 
black  thence  to  the  vent :  below  and  the,  limbs,  paler  bay ;  snout  to 
vent  7  inches  :  head  2 :  ears  J :  palm  (with  nail)  |  :  planta  (with  nail) 
IJ :  female  similar,  smaller,  Q\  from  snout  to  vent.  Habitat,  Himalaya 
of  Nepal. 

Catinandoo,  Augwtl  1841. 


he  Glaueopbui,  or  Jtmoriai  Crotet,  hihabitiag  the  Nor 
il — Comttonut   Mmodhu,   (Nabii  typt.)    Bt/  B.   H 
ntatlhe  Court  of  Nepal. 
mmeroiiB  forma*  presented  hj  the  850  species  o 

0  me  u  iohobitanta  of  Nepal,  there  is  one  wbicl 
w  to  science,  and  to  belong  to  a  group,  of  the  oo 
lier  is  these  tnouDtains  or  in  the  pl^ns  at  theii 
other  instance,   gave   that  of  the  ulnqnitoiis  tre< 

,  is  the  Glaucopin,  or  finch-billed  Crows  of  Swain- 
pecies   1  am   acquainted  with,  tenants  exclusivelj 
irhood  of  the  perpetual  snows. 
ntral  regions,  oni  bird  appears  to  be  represented 
rateropi,  to  both  of  which,  and  especially  to  the 

1  of  its  structure,  the  same  close  resemblance  that  it 
I ;  for  all  these  birds  alike  have  lax  feeble  plumage, 
longish,  broad,  frail  snbgradated  tails,  and  verf 
',  terrestrial  feet,  tbongb  the  habits  are  essentiallj 
3ut,  whereas  the  Timaliie  and  Crateropi  have  a 

biU,  slender,  and  provided  with  membraned  and 
ent  birds,  which  we  shall  denominate  generically 
iTTOftn,)  have  the  massive  bill  and  simple  concealed 

The  bill  of  the  CrypsiriuEe  vel  Dendrocitts,  oi 
ar,  has  much  resemblance  to  that  of  the  Conostoms, 
lation  of  its  whole  commissure,  and  to  the  perfect 
There  are   diferences,  however,  between  the  two 

much  as  that  ofConostoma  is  more  compressed 
'et  broader  ridges ;  while  in  Crypsirina:,  the  olhei 
long  gradated  tail,  short  tarsi,  and  considerably 
;  hahits  less  terrestrial  than  those  of  our  bird. 
,  typical  example  of  the  GlaucopinK  of  SwainSon, 

ableofthesaiB  theCachoa  of  Nepal,  ani]  vhich  waacharac- 
lams  in  the  Journal  tor  June  1636.  The  expert  natuttli*) 
:  what  my  iaeiperience  thea  noled  not,  vii.  that  this  i>  ■ 
[uiring  to  be  placed  between  Ampelu  end  Ctumtuynchun, 
It  the  group  ia  eicluiivel;  Americui. 

liuce  given  the  clasaic  name  of  FroaoTinis.  In  Uis  same 
the  description  of  yet  anoUier  rarity,  first  discovered  and 
k  SwainioD  hss  since  called  Nyctiornis.  It  is  our  Bacia< 
•haunting  Bee-Eatar.  Hi,  Swainaou's  name  must  merge 
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A  Monograph  of  the  species  of  Wild  Sheep,*     By  Edw^ri>  Bi-yth, 
Curator  to  the  Asiatic  Society  of  Bengal, 

The  arrival  of  yarioas  spoils  of  different  species  of  wild  Sheep^  since 
my  memoir  apon  this  genns  of  animals  was  read  before  the  (Zoolo- 
gical) Society,  enables  me  now  to  clear  up  several  points  which  I 
formerly  left  as  doubtful,  as  well  as  to  include  some  additional  species 
in  the  catalogue,  and  to  indicate  stiU  others  as  probably  distinct,  and 
therefore  desiderata  to  which  the  attention  of  travellers  and  others 
should  be  directed. 

!•  Ovis  Poliif  nobis^  (the  Pamir  Sheep.)  In  the  narrative  4>f  the 
celebrated  Venetian  traveller,  Marco  Polo,  we  read  (in  Marsden's 
edition,  p.  142,)  that  upon  the  elevated  plain  of  Pamir,  eastward 
of  Bokhara,  and  which  is  16,000  feet  above  the  sea  level,  **  wild 
animals  are  met  with  in  great  numbers,  particularly  Sheep  of  a  large 
size,  having  horns  three,  four,  and  even  six  palms  in  length.  The 
shepherds  form  ladles  and  vessels  of  them  for  holding  their  victuals. 
They  also  construct  fences  for  enclosing  their  cattle,  and  securing^  them 
against  the  Wolves,  with  which  they  say  the  country  is  infested,  and 
which  likewise  destroy  many  of  these  wild  Sheep  or  Goats'*  (Moutoni  v. 
Becchi  or  *  Boucs.')  More  recently,  an  animal  called  the  Basse  was  in- 
dicated, from  report,  in  Sir  Alexander  Burnes's  Travels  in  Bokhara, 
(vol.  ii.  p.  208),  and  its  horns  have  since  been  transmitted  to  the  Royal 
Asiatic  Society,  by  Lieut  Wood,  of  Sir  A.  Burnes's  party,  through 
the  medium  of  G.  T.  Yigne,  Esq.f    In  this  magnificent  specimen  of 

*  This  memoir  upon  the  species  of  wild  Sheep,  read  before  the  Zoological  Society 
in  July,  1840,  has  already  been  reprinted,  with  copious  annotations  bringing  the  sub- 
ject up  to  my  then  state  of  knowledge,  in  Taylor's  Magazine  of  Natural  History, 
for  May  and  June,  1841,  and  upon  my  arrival  in  India  I  found  it  again  in  type,  and 
have  availed  myself  of  the  opportunity  to  communicate  some  additional  informa- 
tion.— E.  B. 

t  Bumes  *'  was  told  that  the  Basse  is  larger  than  a  Cow,  but  less  than  a  Horse,  of  a 
white  colour,  with  pendent  hair  under  the  chin,"  and  a  portion  of  skin  attached  to  the 
occiput  of  the  frontlet  in  London  is  covered  with  white  hairs.  "  The  flesh,"  he  conti- 
nues, '*  is  much  prized  by  the  Kirghizes,  who  hunt  and  shoot  the  animal  with  arrows. 
It  is  said  to  delight  in  the  coldest  climates,  and  a  common-sized  specimen  will  require 
two  horses  to  bear  its  flesh  from  the  field.  This  creature  is  called  Rasse  by  the  Kir- 
ghizes, and  Kooshgarhy  the  inhabitants  of  the  low  countries."  Lieut  Wood,  however, 
(in  the  Narrative  of  his  late  Journey  to  the  Source  of  the  Oxus,  p.  368,)  distinguishes 
between  the  <'  Rass  and  Kutchffar,  the  former  having  straight  spiral  horns,  and  its 
dun  colour  being  of  a  reddish  tinge."    It  appears  to  me  that  three  different  animals 
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a  frontlet,  I  incline  to  recognize  (thongh  not  without  hesitation) 
the  Ovis  sculpiorunif  formerly  described  by  me  from  a  horn  in 
the  Museum  of  the  (London)  Royal  College  of  Surgeons,  but  as 
the  characters  of  that  specimen,  as  I  originally  drew  them  up»  have  not 

are  referred  to  under  these  names,  two  of  which  are  confounded  together  by  the  latter 
author. 

The  Kooch'i'Koh  of  Sir  Alexander  Bnmes'  drawings  now  before  me,  refers  to 
my  Ovis  Fignei,  and  the  same,  I  am  enabled  to  state  positively,  is  the  [*  Kutchgar'* 
of  Lieut.  Wood,  being  also  the  "  Koch**  of  the  Sulimani  range  between  India  and 
Afghanistan.  I  shall  quote  Lieut.  Wood's  description  of  it  under  the  head  of  O.  Vignei; 
although  this  gentleman  possessed  the  horns  of  both  the  Ovis  PcHii  and  O,  Vignei^  he 
does  not  appear  to  have  distinguished  them,  but  probably  considered  the  latter  to  be  the 
same  species  with  the  other,  having  horns  incompletely  developed.  "  A  skeleton 
of  this  animal,"  he  observes,  **  and  several  complete  crania,  were  deposited,  I  believe, 
at  Loodiana,"  and  the  crania  here  alluded  to,  five  in  number,  together  with  some  loose 
horns,  are  at  present  before  me,  and  pertain  to  Ovis  Vignei.  Lieut.  Wood  confirms  the 
statement  of  Marco  Polo,  mentioning,  that  "  we  saw  numbers  of  horns  strewed  about 
in  every  direction,  the  spoils  of  the  Kirghiz  hunter.  Some  of  these  (being  probably 
those  of  O,  Polii)  were  of  astonishingly  large  size.  *  *  *  The  ends  of  these  horns,  pro- 
jecting above  the  snow,  often  indicated  the  direction  of  the  road,  and  wherever  they  were 
heaped  up  in  large  quantities,  there  our  escort  recognised  the  site  of  a  Kirghiz 
summer  encampment."  This  was  at  14,400  feet  above  sea  level.  It  is  curious,  (though  by 
no  means  a  recent  discovery,)  that  the  Kirghizes  shoe  their  Horses  with,  and  make 
stirrups  from,  the  horns  of  these  wild  Sheep.  **  The  shoes  are  nothing  more  than  a  se- 
mi-circular piece  of  horn  placed  on  the  fore  part  of  the  hoof.  When,  the  Horse  is  in 
constant  work,  it  requires  renewal  at  least  once  a  week." 

The  noble  frontlet  of  Ovis  PoZtiinthe  Museum  of  the  London  Royal  Asiatic  Society 
was  labelled  *<  Rciss^  or  Roosh,**  but  it  obviously  cannot  be  the  "  Bass'*  stat- 
ed by  Lieut.  Wood  to  have  *'  straight  spiral  horns,"  and  of  which  "  the  dun  colour 
has  a  reddish  tinge;"  this  refers,  in  the  opinion  of  my  friend  Mr.  Vigne,  to  the  Mark- 
lur  of  Kabul,  or  Rawacki  of  Little  Tibet,  a  race  of  very  large  feral  Goats  allied  to  the 
domestic  animal,  which  is  figured  by  Sir  Alexander  Bumes  under  the  name  ot  Mark- 
hor,  (the  locality  not  being  specified,)  and  of  which  a  skull  and  pair  of  loose  horns  have 
been  transmitted  to  the  Asiatic  Society  from  Loodiana,  together  with  the  before- 
mentioned  specimens  collected  by  Sir  Alexander  Bumes.  The  Markbur,  9fi  I 
was  informed  by  Mr.  Vigne,  inhabits  also  the  hills  of  fiudukshan  ;  and  I  may 
observe,  that  its  massive  horns  vary  much  .in  amount  of  spiral  flexure,  from  the 
tense  spirature  of  those  of  the  CafiPrarian  Impoof,  (Boselaphus  Oreas,)  or  straight 
with  a  prominent  ridge  wound  round  them,  to  the  corkscrew  curvature  of  the 
horns  of  the  Koodoo,  ( Strepsiceros  Koodoo^)  which  is  their  most  usual  form, 
though  sometimes  they  describe  a  still  more  open  spiral  than  in  that  animal, 
more  as  in  the  Addax,  (Oryx  Addax,)  or  at  least  such  specimens  of  the  lat- 
ter as  have  come  under  my  inspection. 

To  recapitulate,  I  think  it  probable,  firstly,  that  the  Rass  or  Roosh  of  Pam!r 
will  prove  to  refer  properly  to  the  Ovis  Polii,  and  may  mention  that  the  appel- 
lation Rasse  is  likewise  bestowed  in  Java  upon  a  small  species  of  Civet,  (the 
fiverra  Rasse,  Horsfield,  or  F.  Indica,  Is.  Geoff,  but  not  the  V,  Jndica  of 
British  authors;)  2ndly,  that  the  Kooshgar,  Kutchgar,  Kooch-i^Koh^  or  KocJi^ 
applies  exclusively  to  O.  Vignei^  which  is    also  the  8hd   of  Little   Tibet,    but 
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hitherto  been  published ;  as  its  flesure,  too,  which  mggmted  the  a] 
lation  of  aculptorum,  would  appear  to  fonn  a  less  extended  spiral 
is  perhaps  normal,  and  the  habitat  of  oar  present  subject  also  proi 
be  different  from  that  rather  suspected  with  instance  of  the  c 
(namely,  the  Taurus,)  1  here  propose  to  dedicate  the  present  gig 
animal  to  the  illustrious  Yenetian  traveller  of  the  thirteenth  cei 
by  the  name  of  OvU  Polii. 

As  compared  with  the  Rocky  Mountain  Sheep  of  North  Amerio 
Rai»  or  Sooth  of  Pamtr  differs  in  having  the  horns  considerablj 
massive,  but  more  prolonged,  approaching' more  in  character  to  th( 
the  domestic  O.  Aries,  but  differing  again  from  the  latter,  not  oc 
their  very  superior  size,  but  in  having  their  two  front  angles  i 
equally  developed.  As  in  the  Rocky  Mountain  species,  and  I  be 
also  the  O.  Aries  normally,  the  pair  at  first  diverge  backward, 
cending  to  gyre  round  at  a  parallel  with  the  axis  of  the  body, 
inclining,  as  they  again  spire  backwards,  more  outward  to  the  tip. 
horns  described  were  in  their  seventh  year  of  growth,  and  meast 
feet  8  inches  in  length,  following  the  cnrvature,  and  14^  inches  r 
at  base,  having  the  tips,  which  are  contioued  round  tiU  they  poin 
liquely  backwards,  45  inches  apart.  *  The  width  of  their  upper  pla 
3^  inches  at  base,  2J  inches  at  the  distance  of  one  foot  from  the 
and  2^  inches  at  two  feet  distance  from  the  base ;  the  depth  of  the 
inside  is  5  inches,  and  distance  apart  of  the  pair,  measured  oul 
where  they  gyre  forward  at  a  parallel,  21  inches.  The  years  of  gr 
are  snccessively  15^,  lOj,  13,  8,  5,  3,  and  the  last  (incomplete)  I 
cbes.  The  College  of  Surgeons'  specimen,  a  single  horn,  was  in  its  ei 
year  of  growth,  but  measures  only  4  feet  4  inches  round  the  curval 
its  depth  towards  the  base  is  6  inches,  and  greatest  width,  about 
middle,  2|  inches.  The  successive  annual  growths  are  12^,  9,  8,  8, 
3|,  and  the  incipient  eighth,  1  inch.  It  is  curved  in  a  spiral  ini 
tion,  and  scarcely  outwards  for  three-fifths  of  a  circle,  when  it  gradi 
inclines  more  so  to  the  tip,  the  hoin  describing  one  circle  and  ah( 

not  the  Sttd  of  Gre&t  Tibet,  the  latter  being  the  O.  NaAoor ;  and  3rdlj, 
Lieut.  Wood's  "Baa"  tefen  to  the  Jtfar*6ur,  while  the  true  Basse,  fOvit 
lii,J  the  hama  of  vbich  were  traiiBmitted  b;  him  to  London,  doea  aot  s 
to  ha.Te  beea  diatinguialied  by  him  tiom  the  specieg  which  he  rightly  dMi 
under  the  denomination  Kutchgar.~E.  B. 
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a  third.  When  upon  the  head,  it  mast  accordingly  have  gyred  consi- 
derably inward,  instead  of  descending  at  a  parallel  with  the  other,  as 
indeed  is  almost  invariably  the  case  with  the  domestic  O.  Aries.  Both 
fipecimens  are  of  a  pale  colour,  and  indented  with  rugged  transverse 
strisB,  in  general  half  an  inch  apart.  Consideriug,  indeed,  the  differ- 
ences of  the  two  specimens,  it  is  by  no  means  improbable  that  they  will 
prove  to  be  of  allied  rather  than  of  the  same  species,  in  which  case 
my  former  name  of  O.  Sculptorum  might  be  retained  for  that  to  which 
it  was  applied.  , 

2,  3,  and  4. — The  Museums  of  Western  Europe  do  not,  that 
I  can  learn,  contain  any  portion  of  the  Siberian  Argali,  Ovis  Amman 
of  Pallas,  that  might  serve  for  comparison  with  the  Rocky  Moun- 
tain Sheep  of  North  America,  O.  montana  of  Desmarest;  but  as 
the  Kamtschatka  Argali  is  described  as  a  distinct  species,  O.  nivicola^ 
by  M.  Eschscholtz,  in  his  Zoologischer  Atlas^  (differiug  from  the  two 
preceding  in  its  inferior  size,  and  in  wanting,  it  would  appear,  the 
pale  disk  surrounding  the  tail,  so  conspicuous  in  both  the  others,)  the 
probability  is  thus  enhanced,  that  the  Siberian  and  Rocky  Mountain 
species  are  not  the  same,  however  closely  they  may  resemble.  The 
descriptions  of  O.  Amman  would  seem  to  apply  in  every  particular  to 
the  O.  montanay  though  it  is  still  probable  that  actual  comparison  of 
specimens  would  lead  to  the  detection  of  some  discrepancies,  as 
generally,  but  not  always,  happens  in  like  cases.  I  may  notice, 
that  while  Mr.  Drummond  affirms  that  the  horns  of  old  rams 
of  O.  montana  **  attain  a  size  so  enormous,  and  curve  so  much 
forwards  and  downwards,  that  they  effectually  prevent  the  animal 
from  feeding  on  level  ground,"  the  same  had  previously  been  remark- 
ed by  Strahlenberg  of  the  Argalis  of  Siberia,  and  no  doubt  is  equally 
observable  in  the  Ra^se  of  Pamir.  The  finest  specimen  of  a  head  of 
the  Rocky  Mountain  animal,  of  seven  heads  of  adult  males  ex- 
amined, is  in  the  collection  of  this  (the  Zoological)  Society,  and 
gives  the  following  admeasurements;  horns  3  feet  5  inches  over 
the  front  ridge,  and  17;^  inches  round  at  base,  where  the  front  angles 
are  4|  inches  apart.  They  number  nine  years  of  growth,  which 
successively  give  9,  7^,  6 J,  5,  4^,  4,  2^,  1^,  and  1  inches.  They  are 
nearly  equilaterally  triangular,  but  bulge  a  little  between  the  angles, 

having  the   inner  or  front  angle  obtusely   prominent,  the   posterior 
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double,  or  fonniog  a  second  plane  at  a  sliglit  angle  with  the  saperior 
one,  and  the  inferior  angle  (if  such  ^t  can  be  called)  much  rounded 
off:  the  greatest  depth  of  the  horn  is  about  6  inches ;  from  base  of  front 
angle  to  tip  they  measure  1 1  inches ;  and  the  tips  apart  26  inches. 
They  are  everywhere  strongly  furrowed  across,  more  partieulaxly 
in  front,  the  intervals  between  the  grooves  swelling  out  considera- 
bly ;  and  they  gradually  become,  as  in  all  the  rest  of  the  genus, 
more  compressed  to  the  extremity. 

Of  the  O.  nivicola  of  M.  Eschschgltz,  that  naturalist  writes  :     '*  The 
specimen    described  is  a  male   in   winter  garb,   measuring    5    feet 
(French  ?)  in  total  length,  and  2  feet  5  inches  high.     Its  outer  coat  is 
of  a  yellowish-grey  colour^  brighter  on  the  under  parts,  and  inclining 
to   straw-yellow  on   the  head   and  neck  ;  the  markings  in  front  of 
the  limbs  are  of  a  rust  colour  ;  horns  equilaterally  triangular,  3  inches 
thick  at  base,  and  gyring  outwards  to  form  one  complete  spiral  circle, 
10  inches   in   diameter,  and  having  their  points  directed   outwards 
and  forwards;   the  upper  and  posterior  portions   of  the   horn    are 
level,   and    marked   with    deep    annual  indentations,  which   succes- 
sively measure  7,  6,  5,  4,  3,  2,  2,  and  1|  inches,  making  eight  years  of 
total  growth,  besides  which,  there  are  numerous  minor  indentations  or 
ordinary  cross  striae,  but  no  protuberant  intervals."     From  the  figure 
they  would  seem  not  to  bulge  between  the  angles,  as  is  usual,  though 
not  invariably  the  case,  with  the  Rocky  Mountain  species ;  as  also  to 
be  somewhat  more  tensely  spiral,  as  if  pulled  a  little  outward.     The 
appearance  both  described  and  figured  at  the  base  of  the  fore-limbs 
externally,  I  suspect  to  be  nothing  more  than  the  axilla,  that  had  been 
twisted  outwards  in  the  mounting  of  the  specimen.     M.  Eschscholtz 
describes  this  animal  to  be  very  numerous  on  the  mountains  of  Kamts-" 
chatka,  residing  upon  the  snow-clad  heights  in  summer,  and  descend- 
ing to  the  lower  regions  in  winter.     A  notice  of  its   Chamois-like 
agility  occurs   in   the   Narrative  of  Kotzebue's   Voyage  from    1823 
to  1826. 

In  the  18th  volume  of  the  Asiatic  Researches,  (part  ii;)  Mr.  Hodg- 
son, of  Nep&l,  gives  a  figure  of  a  horned  female  of  the  Nahoor  Sheep, 
and  also  of  the  skull  and  horns  of  a  young  Ram,  which  he  erroneously 
refers  to  that  species  as  since  described  by  him.  He  also  mentions 
having  once  possessed  a  pair  of  the  horns,  which  he  ''  could  only  lift 
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from  the  ground  with  a  considerable  effort ;"  but  it  is  necessary  to  ob- 
servei  that  the  description  which  he  gives  in  the  volume  adverted  to,  of 
the  mutilated  skin  of  a  young  wild  Ram,  procured  in  mid-winter,  refers 
evidently  to  the  Nahoor,  and  not  to  the  species  with  horns  having  a 
triangular  section,  which  is  the  subject  of  the  present  notice.  Accord- 
ing to  Mr.  Hodgson,  the  horns  of  this  young  specimen  are  ^^  equilater- 
ally  triangular,"  as  the  figure  likewise  represents  ;  whereas  the  Rocky 
Mountain  species  would  at  the  same  age  have  much  compressed  horns, 
far  from  attaining  to  an  equilateral  triangle.  Should  a  true  species  be 
here  indicated,  as  is  not  improbable,  distinct  from  O.  Ammon,  I  pro- 
pose that  it  be  dedicated  to  that  assiduous  investigator  of  Nepalese 
Zoology,  and  be  accordingly  termed  O,  Hodgsonii,* 

• 

*  This  animal  has  since  been  more  elaborately  described  and  figured  by  Mr. 
Hodgson,  under  the  appellation  Ovis  Ammonoides,  {vide  "  Journal,"  ante,  p.  230,) 
but  except  that  no  notice  is  taken  of  the  pale  disk  surrounding  the  tail,  as 
in  the  true  Stags,  which  is  a  very  conspicuous  feature  in  the  Argalis  of  Siberia 
and  North  America,  and  that  the  ears  and  tail  would  appear  to  be  rather  longer 
at  least  than  my  notes  specify  of  the  Hocky  Mountain  animal,  (for,  unfortunately, 
I  have  not  Pallas's  SpicUegia  now  to  refer  to,  for  the  very  complete  description  of 
O.  Ammon  furnished  by  that  able  naturalist,)  I  cannot  perceive  in  what  Mr.  Hodgson'* 
alleged  species  differs  from  the  latter,  and  very  much  incline  to  the  opinion  that  it 
will  prove  to  be  no  other.  The  O.  Ammon  is  described  to  be  common  in  the  Mon- 
golian, Songarian,  and  Tartarian  solitudes,  inhabiting  chiefly  the  lower  ranges  of 
the  mountains,  and  it  may  be  that  Mr.  Hodgson's  specimens  are  trans- Himalayan, 
and  were  perhaps  brought  from  a  very  considerable  distance  to  the  North-eastward. 
I  mean  to  supply,  however,  some  representations  of  (at least)  the  Rocky  Mountain 
animal,  which,  together  with  the  following  description,  will  probably  enable  Mr, 
Hodgson  to  arrive  at  a  more  decided  opinion  on  the  subject 

The  Argali  of  either  continent  approaches  the  European  Stag  in  the  size  of  its 
body,  but  is  lower  on  the  legs  ;  having  a  pale  disk,  as  large  as  in  the  Wapiti, 
surrounding  its  very  short  tail ;  and  truly  enormous  horns  (as  described  in  the 
text,)  attaining  to  a  circumference  of  sometimes  more  than  1^  foot  at  base,  with 
a  length  of  4  feet  over  the  spire.  (The  American  pair  to  be  figured  is  the  same  as 
that  described  in  the  text.)  Its  colour  is  pale  greyish  fawn,  or  light  chocolate-brown 
in  younger  individuals  which  have  their  coat  newly  renovated ;  with  the  generic 
dark  markings  on  the  face,  chest,  and  front  of  the  limbs,  more  or  less  developed  : 
there  is  a  ridge  of  lengthened  hair  on  the  back  of  its  neck;  and  the  chaffron  of  the 
male  becomes  excessively  bombed  with  age,  contrary  to  what  has  been  asserted. 

A  recent  American  specimen,  with  horns  3|  feet  long,  measured  6  feet  from  nose 
to  tail,  and  was  3  feet  8  inches  high  at  the  back;  from  nose  to  base  of  horns  9^ 
inches,  ears  4|  inches,  and  tail  4  inches.  A  large  Asiatic  Argali,  with  horns  4  feet 
(Russian)  in  length,  and  one  of  which  weighed  16  Russian  or  15  English  pounds, 
wasGI  feet  (English  measure,)  from  nose  to  base  of  tail,  and  weighed  310  medical 
pounds ;  the  female  is  a  third  smaller,  and  a  fine  Asiatic  individual  weighed  2U9^ 
medical  pounds.  The  horns  of  a  large  American  male  have  already  been  described,  and 
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5.  O.  Califomiana,  Douglas. — The  Jesuit  Missionary,  Venegos, 
observed  in  California  '*  a  kind  of  wild  '  Sheep,  the  size  of  a  calf 
of  one  or  two  years  old,  with  extraordinarily  thick  horns,  resem- 
bling those  of  a  common  Ram,  and  tail  shorter  than  that  of  a  StagJI' 

those  of  the  female,  (as  plainly  appears  from  Pallas's  figure  of  this  sex,)  though 
proportionately  diminutive,  become  somewhat  bulky  towards  the  base  in  full  grown 
specimens,  assuming  thus  a  corresponding  character  to  those  of  the  male. 

The  coat  of  the  (American)  Argali,  observes  Dr.  Richardson,  "like  that  of  the 
Rein  Deer,  is,  on  its  first  growth  in  the  autumn,  short,  fine,  and  flexible,"  1. 1, 
when  the  future  tips  of  the  hairs  are  alone  put  forth  ;  "  but,  as  the  winter  advances, 
it  becomes  coarser,  dry,  and  brittle,  though  at  the  same  time  it  feels  soft  to  the  toucL 
At  the  latter  season  the  hair  is  so  close  at  its  roots  that  it  is  necessarily  erect. 
Its  colour  is  pale  umbre  or  wood-brown,  except  on  the  buttocks  and  posterior 
part  of  the  belly,  which  are  whitish  ;  a  deeper  and  more  shining  brown  prevail! 
on  the  anterior  aspect  of  the  legs,"  the  chest,  fore-neck,  and  face;  *' the  short 
tail  is  dark  brown,  and  a  narrow  brown  line,  extending  from  its  base,  runs  op 
through  the  white  disk  to  unite  with  the  colour  of  the  back.  As  the  ends  ot 
the  hairs  (in  which  the  colour  resides)  are  gradually  rubbed  off  during  the  progress 
of  the  winter,  the  tints  become  paler,  and  the  old  rams  are  thus  almost  white 
in  the  spring."  At  this  latter  season,  analogy  indicates  that  the  Argali  again 
changes  its  coat,  to  assume  a  distinct  summer  garb,  which  (if  I  remember  rightly) 
is  described  by  Professor  Pallas.  According  to  this  naturalist,  an  Asiatic  Iamb,  of 
about  three  months  old,  and  weighing  84  medical  pounds,  measured  3  feet  from 
nose  to  tail,  and  2|  feet  high  :  it  much  resembled  a  young  kid,  except  in  shew- 
ing a  large  flat  protuberance  at  the  place  of  each  horn,  and  was  covered  with 
frizzled  woolly  hair  of  a  dark  grey  colour,  and  which,  on  some  parts,  was  4  or  5 
inches  long. 

Like  all  the  domestic  breeds  of  Sheep,  when  left  at  liberty  to  follow  their 
own  inclinations,  it  has  been  observed  that  the  Asiatic  Argali  purges  itself  in 
the  spring  with  RanunculaceeB  and  other  acrid  plants,  until  vegetation  of  a  milder 
kind  begins  to  spring  up,  and  shrubs  to  sprout,  which,  with  alpine  plants,  con- 
stitute  its  ordinary  food.  It  frequents  the  salt-marshes  which  abound  in  Siberia, 
and  licks  up  the  salt  efflorescence  diffused  over  the  ground;  and  the  American 
animal  is  described  by  Dr.  Richardson  to  pay  daily  visits  to  certain  caves  in  the 
mountains,  situate  in  slaty  rocks,  that  are  encrusted  with  a  saline  efflorescence  of 
which  they  are  fond. 

Upon  the  Rocky  Mountains  of  North  America,  the  Argali,  according  to  Dr. 
Richardson,  "  frequents  elevated  and  craggy  ridges,  and  collects  in  flocks  con- 
sisting of  from  three  to  thirty,  the  young  rams  and  the  females  herding  toge- 
ther during  the  winter  and  spring,  while  the  old  rams  form  separate  flocks,  ex- 
cept during  the  month  of  September,  which  is  their  rutting  season.  The  ewes 
bring  forth  in  June  or  July,  and  then  retire  to  the  most  inaccessible  heights. 
Their  favorite  feeding-places  are  grassy  knolls,  skirted  by  craggy  rocks,  to  which  they 
can  retreat  when  pursued  by  Dogs  or  Wolves.  Mr.  Drummond  informed  me,  that  m 
the  retired  parts  of  the  mountains,  where  the  hunters  had  seldom  penetrated,  he  found  no 
difficulty  in  approaching  the  flocks  of  this  species,  which  there  exhibited  that  simplicity 
of  character  so  remarkable  in  the  domestic  breeds ;  but  where  they  had  been  fired  at, 
they  were  exceedingly  wild,  alarmed  their  companions  at  the  approach  of  danger  by  « 
hissing  noise,  and  scaled  the  rocks  with  a  speed  and  agility  that  baffled  pursuit." 
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whence  it  would  appear  that  the  Rocky  Mountain  species,  or  a 
near  ally,  is  here  alluded  to.  Mr.  Douglas  describes  the  Califor- 
niau  Argali  to  have  a  tail  18  inches  long  (vide  Zoological  Journal, 
vol.  iv.  p.  332.)   Its  length,  he  observes,  from  nose  to  base  of  tail. 

In  Asia,  the  Argali  is  described  by  Pallas  to  affect  the  bare  rocks,  upon  which  it  is 
constantly  found  basking  in  the  sunshine ;  preferring  a  temperate  climate,  though  its 
range  extends  northward  to  a  very  severe  one.  No  animal  is  more  shy,  and  it  gradu- 
ally abandons  a  country  in  proportion  as  it  becomes  peopled.  It  is  almost  impossible 
to  overtake  it  upon  the  ground  which  it  chiefly  frequents,  as  it  retreats  upon  the  least 
alarm  in  the  direction  of  the  most  inaccessible  crags,  scrambling  up  and  over  the 
rocks  with  surprising  agility,  but  ever  and  anon  stopping  to  gaze  at  its  pursuers,  and 
successively  veering  from  side  to  side  as  it  runs,  in  the  same  manner  as  the  domestic 
animal.  The  adults  are  quite  untameable,  but  the  lamb  becomes  perfectly  domesti- 
cated if  taken  young.  In  autumn,  when  these  animals  descend  from  the  mountains, 
they  are  fat  and  in  high  condition,  but  in  spring  they  are  very  lean,  for  want  of  choice 
food,  when  they  return  to  the  sunny  glens  of  the  high  mountains.  Their  lambs,  one 
or  two  in  number,  are  born  before  the  melting  of  the  snow  ;  and  the  males  butt  at 
each  other  for  the  possession  of  the  females  in  precisely  the  same  manner  as  the  domes- 
tic ram. 

The  flesh  of  the  Argali  is  pronounced  by  all  who  have  tasted  it,  when  in  season,  to 
be  equal,  if  not  superior,  in  flavour  to  the  finest  English  mutton  ;  and  the  same  is 
remarked  of  other  wild  species  of  this  genus  ;  though,  when  out  of  season,  they  would 
appear  to  be 'tough  and  of  rank  flavour,  on  which  principle  may  be  reconciled  a 
variety  of  conflicting  testimonies. 

The  Argali  formerly  inhabited  the  country  about  the  river  Irktisch,  as  well  as 
other  parts  of  Siberia,  where  it  is  now  no  longer  met  with,  since  colonies  have  been 
planted  in  those  dreary  regions  :  at  present  it  is  chiefly  known  to  abound  in  the  terri- 
tory to  the  eastward  of  Lake  Baikal,  extending  northward  on  the  banks  of  the  Lena  to 
lat.  60^.  Its  identification  to  the  southward,  upon  the  eastern  Himalayas,  and  conse- 
quent presumed  diffusion  over  the  intervening  mountain  ranges,  between  the  great 
sandy  deserts  on  the  west  and  the  frontiers  of  China,  is  therefore  not  improbable.  In 
America,  its  most  closely  allied  representative,  if  it  be  not  the  very  same  species,  is 
confined  to  the  western  side  of  the  Kocky  Mountains,  as  in  Asia  it  inhabits  the  op- 
posite eastern  region ;  being  found,  according  to  Dr.  Richardson,  upon  the  lofty  chain 
of  the  Kocky  Mountains,  inhabiting  from  its  northern  termination  in  lat.  68°  to  about 
lat.  40^,  and  most  likely  still  further  south.  They  also  frequent  the  elevated  and 
craggy  ridges  with  which  the  country  between  the  great  mountain  ridge  and  the 
Pacific  is  intersected  ;  but  they  do  not  appear  to  have  advanced  further  to  the  eastward 
than  the  Rocky  Mountains,  nor  are  they  found  in  any  of  the  hilly  tracts  nearer  to 
Hudson's  Bay.  {Fauna  Americana-borealis.)  More  recently,  the  same  naturalist 
writes  (in  the  Zoological  Appendix  to  Capt.  Beechy's  Voyage) — "  This  species  inhabits 
the  timbered  parts  of  the  Rocky  Mountains,  and  the  hilly  countries  between  that  range 
and  the  Pacific,  from  North  California  to  the  62d  parallel.*'  He  there  expresses  his 
opinion  that  the  Kamtschatka species,  as  described  by  Eschscholtz,  *'  appears  distinct  ;'* 
and  it  may  be  that  the  two  are  found  together  in  the  territories  of  the  Tungusi, 
as  the  Californian  species  would  appear  to  coexist  with  the  ordinary  American  Argali 
in  the  regions  adjacent  to  the  Columbia  river :  these  latter  are  doubtless  frequently 
confounded  together. — E.  B. 


i 


866  A  Monograph  of  the  species  of  Wild  Sheep.        [No.  119. 

18  five  feet  10  inches ;  height  of  the  shoulders  2  feet  8  inches ;  girth 
behind  the  shoulders  6  feet ;  head  16  inches  long,  7  [to]  between  the 
eyes,  and  9  Qo]]  between  the  horns  ;  ears  erect,  1-|-  inch  [4^  inches  ?] 
long,  obtuse.  The  horns  deposited  in  the  Museum  of  this  (the  Zoo- 
logical) Society,  bear  a  general  resemblance  to  those  of  the  Rocky 
Mountain  species,  but  are  smoother,  and  form  a  much  more  open  spi- 
ral :  the  terminal  third  is  very  much  compressed,  the  medial  interm^ 
diate,  and  the  basal  very  thick  and  triangular  :  they  were  only  in  their 
fifth  year  of  growth,  and  would  doubtless  have  attained  to  much  greater 
dimensions.  Their  length  is  32  inches,  measured  over  the  front-ridge, 
and  girth  at  base  14^  inches,  having  a  span  of  12^  inches  from  base  to 
tip  inside  :  from  the  tip  to  first  annual  depression  they  measure  \^ 
inches,  and  then  successively  6;^,  5^,  4^,  and  the  incipient  fifth  yean 
growth  2  inches.  They  do  not  bulge  between  the  angles,  which  are 
rather  obtuse,  and,  as  usual,  are  transversely  striated.  Approximate 
distance  of  the  tips  apart  33  inches* 

"  From  the  testimony  of  the  Indian  tribes  about  the  Great  Falls  of 
the  Columbia  River,"  writes  Mr.  Douglas^  '<  this  species  appears  to  in- 
habit the  subalpine  regions  of  Mount's  Wood,  St.  Helen's,  and  Vancon- 
ver,  but  is  more  numerous  in  the  mountainous  districts  of  the  interior 
of  California.  The  only  good  skin  that  ever  came  under  my  obser- 
vation was  in  lat.  46**  14'  SS\  and  long.  121**  17'  0".  Forbes,  in  his 
^  recent  work  on  California,  appears  to  allude  to  it  by  the  name  of  ^^ 

rindo,  which  in  Mexico  is  applied  to  the  Antilocapra  furcifera*  He 
quotes,  however,  the  description  by  Venegos,  including  the  statemeDt 
that  it  has  a  short  tail,  and  remarks,  that  "  they  still  abound  in  the 
plains  at  the  foot  of  the  mountains,  and  are  always  found  in  large 
herds.*'  It  does  not,  from  the  context,  appear  to  me  that  the  proog' 
horned  animal  is  intended. 

♦  In  reference  to  the  name  which  is  here  employed,  Colonel  Hamilton  Smiths* 
stated,  in  one  of  his  letters  to  me,  "  that  when  I  first  shewed  mj  drawings  and 
description  of  this  animal  in  Paris,  it  was  totally  unknown,  and  my  account  w«» 
disbelieved  ;  Geoffroy  St  Hilaire  telling  me  *  vous  permittez  qu'on  doute.*  '"" 
description,  with  the  drawing,  was  then  already  before  the  Linnaen  Society 
and  after  twenty  months,  when  Mr.  Ord's  account  had  come  out,  they  at  Icogf 
published  mine,"  &c.  This  animal  is  the  Dicranoceros  of  Colonel  Smw 
Antilocapra  of  Ord,  and  Masiama  of  Ogilby. — £.  B. 


EZI 


1841.]  A  Monograph  of  the  species  of  Wild  Sheep.  867 

From  these  we  might  proceed,  through  the  domestic  Aries^  to  the 
species  generally  typified  by  the  Movffion  of  Corsica ;  but  I  shall 
interpolate  a  small  group  from  the  Himalaya,  and  apparently  Caucasus, 
distinguished  by  having  smooth  and  sub-cylindrical  horns,  that  form  a 
bold  arc  outwards  at  nearly  right  angles  with  the  axis  of  the  body, 
and  have  the  tip  turned  baci&ward.     Such  is 

6.  O.  NahooTy  Hodgson. — The  Nahoor  or  Nervati^  and  Sna  (not 
ShpL)  of  Tibet.  Size  of  the  larger  breeds  of  tame  Sheep,  with  pale 
horns;  and  general  colour  dull  brownish  grey  in  old  animals,  with 
the  ordinary  dark  markings  on  the  face,  breast,  and  limbs,  more  or 
less  developed..  Younger  specimens,  more  particularly,  have  their 
coat,  when  renovated,  tipped  with  a  light  fulvous  tint,  deeper  along 
the  middle  of  the  back  ;  the  tail  is  bushy,  and  conspicuously  white, 
its  medial  portion  generally  dark.  Length,  as  given  by  Mr,  Hodgson, 
4  feet  from  nose  to  base  of  tail,  and  height  of  the  back  32  inches. 
A  female  was  3  feet  4  inches  from  nose  to  tail,  and  stood  29  inches 
high  at  the  shoulder.  From  nose  to  between  the  horns  a  male  mea- 
sured 8^  inches ;  the  ears  4^  inches  ;  and  tail  4  inches,  or  7  inches  to 
the  end  of  the  hair.  A  pair  of  horns  in  the  Museum  of  this  Society, 
which  are  far  from  having  attained  their  full  growth^  measure  12  inches 
in  circumference  at  base,  and  20|-  inches  long  over  the  curvature, 
having  their  tips  27  inches  asunder  :  their  successive  annual  growths 
were  respectively  6^,  4,  3,  2|,  2 J,  and  1|,  inches.^  Those  of  a 
very  old  female  in  the  British  Museum,  have  precisely  the  same  curva* 
ture  as  in  the  male,  only  that  the  tips  do  not  turn  so  much  backwards ; 
they  are,  however,  much  compressed,  and  measure  9|  inches  long, 
4-^  inches  round,  with  the  tips  14  inches  apart.  Another  female, 
in  the  collection  of  this  (the  Zoological)  Society,  is  entirely  desti- 
tute of  horns.  The  latter,  and  a  young  male  which  I  formerly 
examined  at  Mr.  Leadbeater's,  accorded  perfectly  with  the  description 
by  Mr.  Hodgson,  having  pale  slaty  blue  hairs,  deeper  on  the  back,  and 
tipped  with  a  rufous  tint,  more  particularly  on  the  back,  which  caused 

*  A  handsome  frontlet  now  before  m«,  whereof  the  horns  are  in  their  tenth 
year  of  growth,  gives  the  following  admeasurements.  Horns  24^  inches  long  over  the 
curvature,  and  \\\  inches  round  at  base,  with  the  reverted  tips  26  inches  asunder.  In 
another,  but  7  years  old,  the  horns  measure  121  inches  round  at  base,  with  a  length 
of  23^  inches.  The  annual  growths  of  the  former  are  successively  84,  2|,  2^,  2,  i\ 
14,  U,  liandl  inches.—E.  B. 


868  A  Monograph  of  the  species  of  Wild  Sheep.         [No.  119. 

the  animal  to  appear  of  a  pale  fulvous  or  isabelline  hue.  Aq  old 
male  in  the  Museum  of  the  Linnsean  Society »*  and  the  aged  female  in 
the  British  Museum,  together  with  another  skin  which  I  have  seen, 
have  not  only  no  trace  of  this  colour  in  their  present  state  of  pelagt^ 
but  I  doubt  whether  they  shewed  much  of  it  when  their  coat  was  sew: 
the  colour  of  all  three  is  a  dingy  grey-brown,  not  easy  to  express  in 
words. 

The  horns  of  the  Nahoor  differ  but  little  in  flexure  from  those  of  the 
\  next  species,  but  may  nevertheless  be  distinguished   by  many  dif* 

i  ferences,  in  general  strongly  pronounced;  as  their  superior  size;  tiie 

•i 

i  greater  proportional  thickness  of  the  basal  half,  beyond  which  they  nar- 

I  row  somewhat  abruptly  ;  the  flatness  of  their  dorsal  aspect,  with  a 

'-  much  more  acutely  raised  ridge  along  its  middle ;  and  by  the  compara* 

':  tive  sharpness  of  all  the  angles,  together  with  the  existence,  generall/, 

)  of  some  traces  of  cross -strise,  more  particularly  towards  their  com- 

'  pressed  tips  ;  whereas  the   horns  of  the   fiurrhel   Sheep   are  mudi 

less  angular,  of  a  deep  rufous-brown  colour,  and  quite  smooth.    Those 

of  the  female  Nahoor  described    were    entirely   destitute    of  cross* 

furrows  ;  but  all  have  the   marks    of  annual  growth  conspicuously 

'  t  indented. 

c  This  species,  according  to  Mr.   Hodgson,  "  inhabits  the  Kacb&r 

region  of  Nepal,  northward  of  the  habitat  of  the  Jharal  Goat,  amid  the 
glaciers  of  the  Himalaya,  and  both  on  the  Indian  and  Tibetan  sides  of 
'^  ^^  that  range.*'   Mr.  Vigne   informs  me,  that  it  is  plentiful  in  Great 

but  not  in  Little  Tibet.  I  suspect  that  it  is  never  found  at  so  consi- 
derable  an  altitude  as  the  next  species. 

7.  O.  Burrhelf  nobis. — Smaller  and  more  robust  than  the  Nahoor, 
with  shorter  ears>  and  very  dark  horns  ;  having  no  white  upon  it ;  and 
general  colour  dark  and  rich  chestnut-brown,  or  mahogany,  ^^ 
the  ordinary  black  markings  upon  the  face,  chest,  and  front  of  the 
limbs,  very  distinct ;  tail  apparently  minute. 

This  handsome  species  bears  pretty  much  the  same  relationship 
in  appearance  to  the  Nahoor,  which  the  English  breed  of  South  Down 

■ 

domestic  Sheep  bears  to  the  Leicester  breed,  except  that  there  i^ 

*  Mistaken  for  Ovis  Amman  in  the  Fauna  Americana  Borealis,  vol.  i.  p.  274,  d>P 
for  a  second  specimen  of  O.  Burrhel  in  part  6,  p.  79,  for  July  10,  1838,  of  the  1> 
ceedings  of  the  Zoological  Society. — £.  B. 
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not  80  much  difference  in  size.  Length,  of  the  unique  stuffed  specimen 
in  the  Museum  of  this  (the  Zoological)  Society,  from  nose  to  tail, 
54  inches,  but  a  foot  less  would  probably  give  the  dimensions 
of  the  recent  animal,  as  the  skin  is  evidently  much  stretched ; 
height  of  the  back  32  inches,  from  which  also  about  2  inches 
might  be  deducted ;  from  muzzle  to  base  of  horn  8  inches,  and  ears 
3^  inches.  The  horns  measure  20  inches  over  the  uppermost  ridge, 
and  10  round  at  base,  having  their  tips  25  inches  apart ;  but  those  of 
a  specimen  noticed  in  the  Bengal  Sporting  Magazine,  (for  1839,  p.  295,) 
were  25^  inches  long,  with  a  girth  of  1 1^  inches  ;  and  a  horn  of  this 
same  species,  which  I  examined  at  Mr.  Leadbeater's,  had  attained 
a  length  of  2  feet,  and  circumference  of  1 1  inches  at  base,  having 
a  span  of  14  inches  from  base  to  tip  inside,  and  numbering  at  least  ten 
indications  of  annual  growth,  and  probably  at  least  one  more  towards 
the  tip,  which  could  not  be  made  out  with  certainty.  The  respective 
lengths  of  these  were  successively  10^,  2^,  2;^,  If,  If,  1^,  1,  1,  f,  and 
the  basal  ^  inches.  The  coat  of  the  Burrhel  Sheep  is  rather  long,  and 
harsher  than  that  of  the  Nahoor,  having  less  wool  concealed  beneath  it 
than  in  the  Moufflon  and  Rocky  Mountain  species.  The  female  is 
undescribed,  and  I  have  met  with  no  other  specimens  than  are  here 
mentioned. 

In  the  description  of  the  preceding  species,  the  principal  differences 
are  stated  which  distinguish  the  horns  of  that  animal  from  those  of  the 
present  one.  The  Burrhel's  horns  have  all  the  ridges  rounded  off,  though 
still  sufficiently  distinct,  and  the  marks  of  annual  growth  are  deeply  in- 
dented, the  horn  bulging  a  little  between  them.  Upon  a  front  view  the 
backward  curvature  of  the  tips  disappears  altogether,  and  the  animal 
has  an  imposing  appearance,  finer  than  that  of  the  Nahoor.  Its  colour 
is  much  darker  than  the  summer  dress  of  the  Moufflon  Sheep. 

The  Burrhel  would  seem  to  inhabit  a  much  loftier  region  of  the 
Himalaya  than  the  Nahoor,  where  it  bounds  lightly  over  the  encrusted 
snow,  at  an  altitude  where  its  human  pursuers  find  it  difficult  to 
breathe.  It  has  the  bleat  of  the  domestic  species,  as  indeed  they  all 
have,  and  is  very  shy  and  difficult  of  approach.  Flocks  of  from  ten  to 
twenty  have  been  observed,  conducted  by  an  old  male,  which  make  for 
the  snowy  peaks  upon  alarm,  while  their  leader  scrambles  up  some  crag 
to  reconnoitre,  and  if  shot  at  and  missed,  bounds  off  a  few  paces  fur- 
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ther,  and  again  stops  to  gaze.  They  pasture  in  the  deep  hollowi 
and  grassy  glens.  The  Society's  specimen  was  met  with  near  tki 
Boorendo  Pass,  at  an  altitude  estimated  to  have  been  from  15,000  to 
17,000  feet.  The  notice  in  the  ^Bengal  Sporting  Magazine'  refers  to 
the  same  locality  ;  and  another  notice  most  probably  alludes  to  tlui 
species,  in  Lieut.  Hutton's  'Journal  of  a  Trip  through  Kunawar/ 
published  in  the  'Journal  of  the  Bengal  Asiatic  Society'  for  1839,  p. 
994.*  Finally,  Mr.  Leadbeater  informed  me,  that  the  horn  described 
as  having  been  in  his  possession  was  brought  from  Nepdl,  together  with 
specimens  of  the  Nahoor  and  Musk,  and  the  skull  and  horns  of  a  Hima* 
11  layan  Ibex,  which  I  also  examined. 

8.  O.  Cylindricomis^  nobis,  (the  Caucasian  Argali.) — Colonel  Hamil- 
ton Smith  notices  this  animal  in  his  description  of  O.  Ammon^  (published 
in  Griffith's  English  edition  of  the  '^  Eegne  AnimcU"  vol.  iv.  p.  3l7,)aod 
writes  me  word,  that  an  individual  died  on  landing  it  at  Toulon,  whither 
it  had  been  brought  by  a  French  Consul,  who  did  not  preserve  the  skall 
or  skin,  but  set  up  the  horns,  which  were  quite  fresh  when  he  saw 
fJ  them.     ''  Each  horn  was  about  3  feet  long,  arcuated,  round,  as  thick 

ff  at  the  top  as  at  the  base,  of  a  brown  colour,  nearly  smooth,  and  aboat 

15  inches  in  circumference.  They  were  so  heavy  and  unmanageable^" 
writes  Colonel  Smith,  ^  that  I  could  not  lift  both  together  from  the 
ground,  nor  place  them  in  that  kind  of  juxta- position,  which  would  have 
given  me  an  idea  of  their  appearance  on  the  head.  I  could  not  well  de- 
termine which  was  the  right,  or  which  the  left  horn.  Circumstances 
prevented  my  taking  a  second  view  of  them,  as  they  arrived  only  tbe 
t^j  day  before  I  left  Paris,  and  they  are  now  doubtless  in  the  Musuem  of 

f  I  that  capital."     In  my  former  paper  I  alluded  to  this  animal  as  probablj 

f  j  distinct,  and  apparently  allied  to  the  Burrhel :  the  foregoing  details 

confirm  me  in  that  opinion,  and  remove  all  doubt  of  its  distiDCtoesi, 

as  there  is  no  other  species  to  which  they  will  at  all  apply.  The  sketch 
If 

J 

k  I  *  More  recently,  I  perceive  that  Lieut.  Hutton  has  identified  the  animal  here  referred 

^  to  with  O.  Nahoor  (vide  '  Journal,'  1840,  p.  568),  but  it  is  probable  that  both  specie* 

are  found  there,  and  they  cannot  well  be  confounded  after  the  description  which  1 
have  given  of  O.  Burrhel.  Of  the  Ovis  Amman,  Lieut.  Hutton  observes,  "  I  cooM 
learn  nothing,  save  that  an  animal  apparently  answering  to  the  description  is  fouv 
in  Chinese  Tartary,  and  I  saw  an   enormou?  pair  of  the  horns  nailed,  among  other 

i]  kinds,  to  a  tree  as  an  offering  to  Devi."  These,  however,  may  have  belonged**' 

'  ^  O.  Polii.^E.  B. 
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which  Colonel  Smith  has  favoured  me  witb,  represents  a  Sheep  horn,, 
apparently  of  the  same  general  form  as  those  of  the  Burrhel  and  Mahoor ; 
but  the  dimensions  specified  are  very  superior  to  those  attained  in  the 
instance  of  either  of  the  two  Himalayan  species  adverted  to»  and  I  can 
only  suppose  that  the  (reverted  ?)  tips  had  been  broken  off,  and  the 
truncated  extremity  worn  smooth.  The  wild  Sheep  of  Caucasus 
and  Taurus  are  at  present  little  known,  nor  does  any  notice  of  this 
genus  occur  in  the  catalogue  of  Caucasian  animals,  published  by  M. 
M^n^tries  ;  though  it  is  nevertheless  certain,  from  the  vague  inci- 
dental notices  of  various  travellers,  that  some,  and  not  unlikely  se- 
veral, exists  At  Azaz,  by  the  foot  of  Taurus,  Mr.  Ainsworth  men- 
tions having  seen  an  animal,  which  he  designates  Ovis  Ammouy  (vide 
Travels  in  Assyria,  Babylonia,  and  Chaldea,  p.  42.)* 

9.  O,  Gmelini,  nobis,  (the  Armenian  Sheep.) — This  species  belongs 
to  the  Moufflon  group,  but  is  yet  very  different  from  the  Moufflon 
Sheep  of  Corsica.  It  is  described  and  rudely  figured  in  the  Heise 
dmrch  JRussland  (voL  iii.  p.  486,  and  Tab.  LY.,)  of  the  younger 
Gmelin  ;  and  the  skull  and  horns,  forwarded  by  that  naturalist  to  St. 
Petersburgh,  have  been  figured  and  described  by  Pallas  in  bis 
Spicilegia  (Fasc.  xii.  p.  15,  and  Tab.  Y.  fig.  1.)  Messrs.  Brandt  and 
Ratzeburg  erroneously  identified  it,  at  the  suggestion  of  M.  Lichten- 
stein,  with  the  wild  Cyprian  species,  the  horns  of  which  have  a 
nearly  similar  flexure.  Fine  specimens  of  the  male,  female,  and  young, 
lately  received  by  this  Society  from  Erzeroom,  enable  me  to  give 
the  following  description : — 

Size  of  an  ordinary  tame  Sheep,  with  a  remarkably  short  coat,t  of 
a  lively  chestnut*fulvous  colour,  deepest  upon  the  back ;  the  limbs  and 
under-parts  whitish,  with  few  traces  of  dark  markings,  except  a  finely 
contrasting  black  line  of  more  lengthened  hair  down  the  front  of 
the  neck  of  the  male  only,  widening  to  a  large  patch  on  the  breast  ; 
and  in  both  sexes  a  strip  of  somewhat  lengthened  mixed  black  and 
white  hairs  above  the  mid-joint  of  the  fore-limbs  anteriorly,  which  cor- 

*  Very  probably,  however,  this  notice  refers  to  the  next  species,  O.  Gmelini;  as 
may,  also,  that  of  Captain  Mignan,  who  mentions  seeing  "flocks  of  mountain  Sheep, 
the  Chamois,  and  wild  Goats,**  at  the  foot  of  the  Aligez  range.  Vide  *  Winter  Journey  to 
Koordistan,'  vol.  i;  p;  195. — £.  B. 

t  Evidently  the  soumer  garb  of  the  species.— £.  B. 
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responds  to  the  tuft  of  O.  Tragelaphtu  ;  tail  small,  and  very  slender: 
horns  of  the  male  subtrigonal,  compressed,  and  very  deep,  with  strong- 
ly marked  angles  and  cross  striae,  diverging  backwards^  with  bat 
a  slight  arcuation  to  near  the  tips,  which  incline  inwards.  As  regards 
the  flexure  alone,  but  not  the  character  of  the  horn,  which  is  allied  to 
that  of  the  common  Ram,  this  handsome  species  links  the  Mouffioa 
group  with  the  Nahoor  and  Burrhel  group.  . 

Length  nearly  5  feet  from  nose  to  tail ;  the  tail  4  inches  :  from  Dose 
to  base  of  horn  8  inches ;  and  ears  3^  inches.  Horns  (about  full 
grown,  or  nearly  so,)  20  inches  over  the  curvature,  10  round  at  ba8e^4 
deep  at  base  inside,  their  widest  portion  2  feet  apart,  and  tip 
21  inches,  with  a  span  of  13^  inches  from  base  to  tip  inside;  their 
colour  pale.  Around  the  eye  and  muzzle  this  species  is  whitish; 
the  chaffron  and  front  of  the  limbs  are  more  or  less  tinged  with 
dusky,  and  its  coat  is  rather  harsh,  and  fades  considerably  in  brightnetf 
before  it  is  shed.  Female  generally  similar,  but  smaller,  with  no  black 
down  the  front  of  the  neck,  and  in  the  observed  instances  hom- 
'  I  less.     The  lengthened  black  hair  of  the  male  is  only  1  inch  long,  and 

that  composing  the  tuft  on  the  fore-limbs  is  so  disposed  that  the  latter 
is  white  in  the  centre,  flanked  with  blackish. 

According  to  M.  Gmelin,  this  species  is  found  only  on  the  highest 
mountains  of  Persia.  Its  rutting  season  takes  place  in  Septem- 
ber, and  lasts  a  month  ;  and  the  female  yeans  in  March,  prodaciog 
two  or  three  lambs  at  a  time :  the  males,  he  informs  us,  are  very 
quarrelsome  amongst  each  other  ;  insomuch  that  he  had  been  at 
.  one  place  where  the  ground  was  completely  strewed  with  horns 
that  had  been  knocked  off  in  their  contests ;  so  that  if  any  variation  in 
the  flexure  of  these  horns  had  been  observable,  this  industrious  natura- 
list would  doubtless  have  remarked  it.  Sir  John  McNeill  informed  me, 
that  *^  it  appears  to  be  the  common  species  of  the  mountains  ot 
Armenia;  occurring  likewise  on  the  north-west  of  Persia:"  bat 
the  wild  Sheep  of  the  central  parts  of  Persia  is  evidently  dis- 
tinct,* ^*  having  horns  much  more  resembling  those  of  the  domestic 
Ram,  being  spiral,  and  completing  more  than  one  spiral  circle-* 
I  think  I  am  not  mistaken  in  supposing,"  continues  Sir  John,  "  that  I 

*  As  also  that  of  the  eastern  districts,  which  appears  to  be  O.  Ft^et.^E.  B. 
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have  also  had  females  of  this  species  brought  to  me  by  the  hunts- 
men, with  small  horns,  resembling  those  of  the  -ewes  of  some  of 
our  domestic  8heep  ;  but,  on  reflection,  I  find  that  I  cannot  assert 
this  positively,  though  1  retain  the  general  impression."  It  is  high- 
ly probable,  that  a  wild  type  of  O.  Aries  is  here  adverted  to,  which 
would  thus  inhabit  the  same  ranges  of  mountains  as  the  wild  common 
Goat,  ( C,  ^gagrus)  :  and  with  respect  to  the  circumstance  of  horns 
in  the  female  sex,  I  may  here  remark,  that  this  character  is  very  apt  to 
be  inconstant  throughout  the  present  group.  It  has  already  been 
noticed  in  the*  instance  of  O.  Nahoor  ;  and  the  elder  Gmelin  states  that 
the  females  of.  O.  Ammon  are  sometimes  hornless,  while  those  of 
the  Corsican  O.  Musimon  are  generally  so.  The  same  likewise 
happens  in  different  species  of  wild  Goats,  in  the  Goral  of  India, 
and  in  the  prong-horned  animal  of  North  America ;  and  even  in  the 
Gazelles,  and  other  bovine- nosed  species  of  what  are  commonly 
confused  together  under  the  name  of  Antelope,  there  have  been 
instances  of  hornless  males  as  well  as  females.  A  male  Spring-bok  of 
this  description,  as  I  am  informed  by  Colonel  Hamilton  Smith,  was  long 
in  the  possession  of  the  Empress  Josephine  ;  and  the  specimen  of 
IxaltLS  ProbatoTiy  Ogilby,  in  the  Museum  of  this  Society  doubtless 
affords  another  example  of  the  same  phenomenon. 

10.  O.  Vignei,  nobis:  the  Shd  (not  Sna)  of  Little  Tibet,  and 
Koch  of  the  Sulimani  range  between  India  and  Afghanistan.* — This 
fine  species  is  closely  allied  to  the  Corsican  Moufflon,  but  is  much 
larger,  with  proportionally  longer  limbs,  and  a  conspicuous  fringe  of 
lengthened  blackish  hair  down  the  front  of  the  neck,  and  not  lying 
close,  as  in  the  Moufflon.f  Its  size,  as  I  am  informed  by  Mr.  Vigne, 
is  that  of  a  large  Fallow  Deer,  and  ^^  from  the  general  appearance 
of  these  animals,  their  length  of  leg,  and  swiftness  on  the  mountains, 
they  reminded  me,''  remarks  that  gentleman,  "  of  Deer,  rather  than 
Sheep." 

*  Also  the  Kutckgar  of  Pamtr,  described  by  Lieut.  Wood,  and  Kooshgar  or  Kooch-i- 
Koh  of  Sir  Alexander  Bumes ;  Ovis  cycloceros,  Hutton,  ( *  Calcutta  Journal  of  Natural 
History,  No.  IV.  p.  557.')— E.  B. 

f  At  least  as  in  the  Mufflon  in  summer  dress,  for  in  winter  it  also  hangs  loosely  in 
this  animal.  I  believe  now,  however,  that  the  summer  and  winter  coats  of  both  spe- 
cies will  be  found  to  correspond  in  this  particular. — £.  B. 
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The  general  colour  of  this  aDimal,  to  jodge  from  an  elafaoratdj 
finished  painting,  taken  from  a  living  individual  in  its  native  country  hy 
Mr.  Vigne,  to  whom  we  are  indebted  for  all  we  know  eoncerning  the 
species,  is  a  rufous  brown,  apparently  not  so  deep  as  in  the  Mou£Boii ; 
the  face  livid,  or  devoid  of  the  rufous  tinge  of  the  body,  and  not  termi- 
nated by  a  white  muzzle,  as  in  the  Moufflon  Sheep :  the  belly  is  whiter 
separated  by  a  black  lateral  band;  and  the  limbs  are  brown,  not  mottled, 
as  in  the  Moufflon,  but  with  a  whitish  ring  immmediately  above  each 
hoof,  then  a  dark  ring,  and  above  this  a  little  white  posteriorly,  as  is 
the  Neelgai.  The  fringe  in  fr^nt  of  the  neck  is  doubtless  peculiar  to 
the  male,  and  the  hairs  of  it  would  appear  to  be  4  (nt  5  inches  long, 
and  hang  loosely.  Tail  about  6  inches  long,  and  slender,  apparent- 
ly resembling  that  of  the  Armenian  species  rather  than  the  Mouf- 
flon's.* 


*  This  species  has  been  described  as  the  "Wild  Sheep  of  the  Patopamisan  range," 
by  Captain  Hay,  (in  the  '  Journal,'  for  1840,  p.  440,)  and  I  have  no  doubt  of  the  cor- 
rectness of  this  identification,   though  certain  discrepancies  are  deserving  of  beii^ 
noticed.     Capt.  Hay  states  the  muzzle  to  be  white  (as  in  the  Corsican  Moufflon]; 
the  legs,  too,  to  be  **  covered  with  white,  smooth,  short  hair ;  belly  white  ;  taU  snull> 
short,  and  together  with  the  buttocks  white.  The  general  colour"  he  says,  **  is  pale  roioBi 
inclining  to  grey,  and  fading  off  to  white  beneath.     A  large  l^eard  from  the  cheeks  and 
under-jaw,  divided  into  two  lobes,  which  are  white,  and  connected  to  a  streak  (tf  losf 
black  flowing  hair  reaching  to  the  chest.    The  adult  male  stands  3  feet  4  inches  it 
shoulder  :  from  nose  to  tail  5  feet  4  inches ;  head  1  foot;  neck  ponderous,  14  inches lon^ 
and  24   in  circumference;   girth  of  body,  behind   shoulders,  4  feet.    The  female ii 
inferior  in  size,  and  not  so  much  of  a  rufous  colour ;    having  small  horns  about 
6  inches  in  length,  which  incline  backwards  and  outwards.     Those  of  the  male  are  2^ 
feet  in  length,  and  12  inches  round  at  base,"  &c.     "The  lambs  are  the  colour  of  the 
female,  have  a  dark  stripe  down  the  back,  and  in  front  of  the  fore-legs.    They  are  pio* 
duced  in  May  and  June." 

Drawings  of  both  sexes  of  this  same  species,  transmitted  by  the  late  unfortunate  Sii 
Alexander  Bumes,  are  also  before  me,  and  present  a  somewhat  different  coloration  fron 
either  of  the  above.  The  male  is  stated  to  have  measured  **  4|  feet  [5|  feet  ?]  in  extreoe 
length,  from  nose  to  tail-tip,  and  3 feet  5inches  high,  from  the  sole  of  the  foot  to  the  shoal* 
ders;  female  3  feet  10  inches  long,  and  2  feet  high.**    Both  are  evidently  represented  in 
summer  dress,  of  an  uniform  light  bay  colour  (including  the  limbs  and  tail),  ratheriBore 
vivid  in  the  male,  and  merely  fainter  on  the  under-parts  ;  there  is  no  trace  of  lateral 
band ;  the  face  of  the  male  only  is  coloured  more  livid,  and  with  no  white  miui/' 
in  either  sex  ;  nor  is  there  any  mottling  near  the  hoofs  (as  in  Mr.  yigne*s  drawing)i 
but  a  slightly  dark  shade  in  front  of  the  limbs  of  the  male  only,  which,  it  may  be,  u 
intended  merely  for  shadow.    The  lobes  of  hair  pendent  from  the  sides  of  the  low^f 
jaw  are  whitish,  and  the  fringe  down  the  front  of  the  neck  is  coloured  dusky- bla<^ 
being  not  very  long,  and  projecting  so  as  to  form  an  obtuse  point  or  angle  offoeite^ 
lower  part  of  the  neck,  exactly  as  in  the  Moufflon  of  Corsica.    The  femide  h»  ^ 
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A  fall  grown  pair  of  horns  measure  32^  inches  over  the  curva* 
tare,  and  1 1  inches  round  at  base  ;  their  widest  portion  apart,  mea- 
sured outside,  is  2  feet,  the  tips  converging  to  8  inches,  and  span 
from  base  to  tip  also  8  inches  :  they  are  subtriangular,  much  com- 
pressed laterally,  the  anterior  surface  2|  inches  broad  at  base>  with 
its  side-angles  about  equally  developed,  and  the  posterior  part  of  the 
section   tapers  rather   suddenly  to  a  somewhat  acute  angle ;  eight 
years  of  growth  are  very  perceptible,   which  successively  give  12, 
7,    4,  3,  3,   1^,    1-^,   and  ^  inches  ;  they  bear  considerable  resem- 
blance to  those   of  the  Moufflon   Sheep,  but  differ  in   being  very 
much  larger,  and  in  the  circumstance  of  the  outer  front-angle  be- 
ing  as  much  developed  as  the  inner  one,  and  they  have  not  the 
slightest  tendency  to  spire,  but  describing  three-fourths  of  a  circle, 
and  originally  diverging  as  in  a  common  Ram,  they  point  towards  the 
back  of  the  neck,  somewhat  as  in    O.   Tragelaphus,     Another  and 
younger  specimen,  however,  has  a  decided   spiral  flexure   outward, 
more  especially  towards  the  tip,  and  has  also  the  outer  angle  much  less 
developed  than  in  the  corresponding  terminal  portion  of  the  former. 
This  pair  had  grown  to  1 1  inches  long,  with  the  tips  \^^  inches  apart ; 
only  one  year's  growth,  and  that  apparently  incomplete,  is  however  ex- 
hibited, and  the  curvature  is  likewise  less  than  in  the  older  specimen. 
The  portion  of  skull  attached  is  also  so  much  smaller,  that  I  think  it 
prudent  to  hesitate  in  identifying  it  as  specifically  the  same.     The  pos- 
terior margins  of  the  orbits  are  but  4^  inches  apart,  whereas  in  the 
other  they  are   6^   inches.     There  are  no  materials  for  extending 
the  comparison,  but  a  few  more  dimensions  may  be  given  of  the  smaller 
one.     The  greatest  width  of  this  skull  at  the  posterior  portion  of  the 
zygomse  is  5  inches,  and  the  orbits  are  3^  inches  distant  where  most 
approximated  :  the  series  of  5  developed  molars  occupied  2|  inches  ; 
width  of  second  true  molars  apart,    posteriorly  and   externally,  2^ 
inches ;  of  anterior  false  molars,  measured  outside  and  before,  1^  inch  ; 

any  trace  of  this  lengthened  hair,  and  is  represented  with  very  short  horns,  indicating 
that  the  individual  was  probably  young. 

Mr.  Vigne's  coloured  portrait  represents  a  much  younger  male  than  that  figured  by 
Sir  Alexander  Bumes,  and  I  should  say  in  winter  vesture :  the  same  gentleman  had 
also  a  coloured  figure  upon  a  large  scale  of  the  head  of  a  still  younger  specimen, 
which  Was  coloured  similarly  to  the  other,  or  of  a  livid  hue,  without  any  white 
muzzle.    I  possess  copies  of  both  figures.->£.  B. 
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greatest  width  of  palate,  1 1  inch,  and  from  front  or  first  false  molar  to 
anterior  portion  of  occipital  foramen,  5}  inches.  Mr.  Vigne,  indeed, 
assures  me,  that  the  adult  has  only  five  grinders  on  each  side  of  both 
jaws,  as  in  the  Chirew,  which,  if  normal,  would  make  an  important  dis- 
tinction, as  the  smaller  specimen  would  undoubtedly  have  developed  a 
third  true  molar,  and  possesses  three  false  ones  ;  whereas  it  is  in  one 
of  the  latter  that  the  Chirew  is  deficient.  I  am  inclined,  however,  to 
regard  the  two  specimens  as  belonging  to  the  same  species,  since 
I  have  observed  analogous  difierences  in  the  mere  flexure  of  the  horn 
in  different  Corsican  Moufflons  ;  but  it  was  at  all  events  proper  to  indi- 
cate the  disparity.* 

Vast  numbers  of  this  species,''  relates  Mr.  Vigne,  **  are  driven 
down  by  the  snow  in  winter  to  the  branches  of  the  Indus,  near  Astor, 
at  the  southern  extremity  of  Little  Tibet,  where  the  river  breaks 
through  the  chain  of  the  Himalaya.  I  once  saw  a  young  one,  apparent- 
ly of  this  species,  in  Persia,  but  took  no  memorandum  of  it  at  the  tinoe ; 
it  was  dirty  and  draggled,  but,  I  think,  was  covered  with  short  wool." 
I  have  great  pleasm*e  in  dedicating  this  species  to  that  gentleman.f 

*  Five  skulls,  with  the  horns,  of  adult  males,  are  now  before  me,  together  mtk 
some  loose  horns,  which  enable  me  to  decide  that  the  above  animals  were  the 
same  in  species;  it  is  very  rarely,  however,  that  the  outer  front-angle  of  the  hom 
does  not  quite  equal  the  inner  one;  the  extreme  length  of  skull,  from  vertex 
to  tip  of  intermaxillaries,  is  8|  inches,  and  greatest  breadth  b\  inches;  length  othon^ 
palate  4|  inches.  The  series  of  molars  consists,  as  usual,  of  three  true  and  as  many 
false  molars. — B.  B. 

t  The  Ovis  Vignei  is  extensively  diffused  upon  the  various  ramifications  of 
the  Hindoo  Koosh,  inhabiting  Pamir  on  the  north-east,  the  Sulimani  chain  of 
mountains  on  the  south,  and  westward  the  ranges  of  the  Elboorz,  which  skirt  ths 
southern  extremity  of  the  Caspian  Sea.  At  least  I  judge  this  to  be  the  species 
mentioned  in  Mr.  Eraser's  'Winter  Journey  from  Constantinople  to  Tehran/  (vol. 
i.  pp.  153,  155,  and  159,)  as  being  very  numerous  upon  a  mountain  near  Shahrood.  This 
traveller  notices,  **  The  wild  mountain  Sheep  and  Goats.  The  male  of  the  former  is  a 
noble  animal,  with  a  curly  neck,  and  mane  that  would  become  a  Lion  [winter  coat }], 
and  prodigious  curling  horns ;  the  latter  [probably  C.  ^gagrus\  has  immense  hoim 
curving  backwards.  These  mountain  Sheep  and  Goats,  warned  by  their  sense  of  smell, 
were  making  off  from  our  vicinity,  at  more  or  less  speed,  to  places  where  they  might  be 
secure;  there  they  would  stand  still  upon  some  pointer  slab  of  rock,  resembling  itso 
nearly  in  colour  as  scarcely  to  be  distinguishable  without  a  glass.*'  Again,  further  to 
the  eastward,  "  a  noble  mountain  Sheep"  is  mentioned  (at  p.  399)  ;  and  "  The  wild 
Sheep  and  the  wild  Goat"  are  stated  by  the  Hon.  Mountstuart  Elphinstone  to  ^ 
common  on  the  eastern  hills  of  Afghanistan. 

In  the  latter  country,    Capt.  Thos.  Hutton  has    more  recently  observed  the  0. 
Vigneif  and    supposing  it  undescribed,    proposes  for    it   the  provisional  name  0, 
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1 1.  O.  Musimon,  Linnasua. — The  Moufflon  Sheep  of  Corsica  and  iSar- 
dinia,  but  not,  there  is  reason  to  suspect,  of  the  Levantine  countries. 
It  is  unnecessary  to  give  a  detailed  description  of  this  beautiful  little 
species,  though  I  may  mention  that  the  fine  living  male  in  the  gardens 
measures  39  inches  from  nose  to  tail ;  the  tail  5  inches ;  from  nose  to 
base  of  horn  7  inches  ;  ears  4  inches  ;  neck,  from  posterior  base  of 
horn  to  the  abrupt  angle  of  its  insertion,  8  inches,  and  thence  to  base 
of  tail  21  inches;  height  at  the  shoulder  2^  feet.  The  horns  of  this 
individual  are  remarkable  for  not  spiring  in  the  least  degree,  whence 
they  point  towards  the  back  of  the  neck  :  they  measure  21  inches  over 
their  curvature,  and  8^  inches  round  at  base,  being  in  their  fifth  year 
of  growth;  their  widest  portion  apart  is  15  inches,  and  at  the  tips 
6  inches ;  bat  another  pair,  upon  the  stuffed  specimen  in  the  Museum, 


eyehceros^  "  from  the  circular  position  of  its  horns."  (Extract  from  a  letter  dat- 
ed Candahar,  Vith  Sejaiember,  1840,  pufalished  in  the  Calcutta  Journal  of  Na- 
tural History,  No.  iv.  p.  557.)  This  gentleman  thinks  it  will  prove  to  be  the 
proper  "  Bearded  Sheep"  of  Pennant,  and  there  is  little  or  no  doubt  he  is  right 
so  far  as  regards  the  imperfect  skin  purchased  by  Pennant  in  Holland,  and  which 
that  naturalist  was  informed  "  came  from  the  East  Indies ;"  but  Pennant  erro* 
neously  identified  this  skin  to  be  of  the  same  species  as  the  Barbary  animal, 
fO.  Tragelaphu^t)  and  mixes  up  the  two  in  his  description.  The  figure  he  re- 
fers to,  also,  as  taken  from  the  living  animal  in  Paris,  and  of  which  a  copy  is 
given  by  Shaw,  (if  1  mistake  not,  a  little  embellished  about  the  cheeks  and  chin,) 
appears  to  me  to  represent  a  Corsican  Moufflon,  (O.  Musimon,)  the  hoofs  of 
which  had  grown  out  of  a  state  of  protracted  confinement,  as  commonly  enough 
happens  with  captive  ruminants. 

Compare  Mr.  Eraser's  notice  with  that  of  Lieut.  Wood,  of  a  specimen  of  the 
**  Kutehgar^*  of  Pamir :  this  author  states,  "  It  was  a  noble  animal,  standing  as 
high  as  a  two  year's  old  colt,  with  a  venerable  beard,  and  two  splendid  curling 
horns,  which,  with  the  head,  were  so  heavy,  as  to  require  considerable  exertion 
to  lift  them.  Though  in  poor  condition,  the  carcass,  divested  of  its  offal,  was  a 
load  for  a  baggage  pony ;  its  flesh  was  tough  and  ill-tasted,  but  we  were  told 
that  in  autumn,  when  this  animal  is  in  prime  condition,  no  venison  is  better  fla- 
voured. The  Kutchgar  is  gregarious,  congregating  in  herds  of  several  hundreds. 
They  are  of  a  dun  colour,  the  skin  more  resembling  the  hide  of  a  cow  than  the 
fleece  of  a  [tame]  Sheep.  A  skeleton  of  this  animal,  and  several  complete  cra- 
nia, were  deposited,  I  believe,  at  Loodiana."  The  latter  are  now  before  me,  or 
(as  in  a  note  to  Taylor's  reprint  of  this  memoir,)  I  should  have  been  tempted  to 
refer  the  foregoing  notice  to  O.  Polii,  Whereas  the  carcass  of  O.  Fignei,  however, 
^*  divested  of  its  offal,  is  a  load  for  a  baggage  pony,"  Sir  Alexander  Burnes  was 
informed,  respecting  the  "  Rasse"  that  "  a  common  sized  specimen  will  require  two 
horses  to  bear  its  flesh  from  the  field,"  and  the  latter  is  moreover  reported  to  be  of  a 
white  colour.  Capt  Hay  remarks,  that  the  present  species  is  ''gregarious  in  flocks 
of  about  forty,  headed  by  an  old  male."  A  stuffed  specimen,  1  am  told,  exists  in 
the  Museum  of  Paris.-^E.  B. 

5  T 
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which  shew  the  more  usual  [[?]  slight  spirature  are  26  inches  long,  having 
their  widest  portion  14  inches  apart,  and  the  tips  as  much  as  12  inches: 
this  pair  shews  seven  years  of  growth,  and  their  development  was  evi- 
dently completed,  though  they  are  only  7  inches  in  girth  at  base.  The 
female  has  seldom  any  horns,  which,  when  they  exist,  are  ordinarily 
about  2  inches  long. 

The  character  of  the  horn  of  the  Moufflon  is  nearly  the  same  as  tiitt 
of  the  domestic  Ram,  only  that  it  is  never  so  much  prolonged,  nor  in* 
deed  to  more  than  two-thirds  of  a  circle  :  the  inner  front  edge  is  acute 
to  near  the  base,  where  the  outer  one  approaches  to  an  equality  with 
it  ;  the  first  half  being  thus  unequally  triangular,  and  the  remaiDder 
much  compressed,  with  strongly  marked  rugae,  and  having  the  inner 
surface  of  the  horn  concave.  It  has  always  appeared  to  me,  however, 
that  the  specifical  distinctness  of  the  Moufflon  is  very  obvious,  and  I 
doubt  whether  it  has  contributed  at  all  to  the  origin  of  any  tame  race. 
That  it  interbreeds  freely  with  the  latter,  under  circumstances  of  re- 
straint, is  well  known  ;  but  we  have  no  information  of  hybrids,  or  Ik' 
briy  as  they  are  called,  being  ever  raised  from  wild  Moufflons,  thoogh 
the  flocks  of  the  latter  will  occasionally  graze  in  the  same  pasture 
with  domestic  Sheep,  and  all  but  mingle  among  them.  The  male  d 
this  animal  is  denominated  in  Corsica  Mufro,  and  the  female  Mufia, 
from  which  Buffbn,  as  is  well  known,  formed  the  word  '  Moufflon;' 
and  in  Sardinia  the  male  is  called  Murvoni,  and  the  female  Mvrva, 
though  it  is  not  unusual  to  hear  the  peasants  style  both  indiscriminate- 
ly MtifioHf  which,  (as  Mr.  Smyth  remarks  in  his  description  of  that 
island,)  is  a  palpable  corruption  of  the  Greek  Ophion.  It  is  some* 
times  stated,  but  I  do  not  know  upon  what  authority,  that  afewo^ 
these,  animals  are  still  found  upon  the  mountains  of  Murcia.* 

*  I  am  not  aware  that  the  winter  dresa  of  the  Moufflon  has  ever  been  described. 
In  summer  the  coat  presents  a  smooth  surface,  with  the  hair  in  front  of  the  neck 
but  moderately  elongated,  and  lying  close,  though  projecting  so  as  to  prodoce 
an  obtuse  angular  outline  opposite  the  lower  part  of  the  neck,  where  it  is  longest 
The  general  colour  is  bright  rufous  brown,  with  a  triangular  white  saddle'likt 
mark  on  each  side ;  the  head  is  dusky,  with  a  white  muzzle,  and  darker  chaffrtn; 
the  belly  and  limbs  below  the  mid-joint  are  also  white,  with  generally  dark  maii* 
ings  in  front  of  the  latter,  more  or  less  developed  ;  and  there  is  a  conspicuous  wbif 
disk  surrounding  the  tail,  but  not  ascending  above  it  (as  in  the  Argali ;)  thelen^cB* 
ed  hair  in  front  of  the  neck  is  black,  as  also  a  lateral  band  bordering  the  white  bellTi 
together  with  the  outside  and  inside  of  the  upper  half  of  the  fourimbs,  the  tail,  tfd 
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12,  The  Cyprian  Moufflon^  figured  and  described  by  Messrs.  Brandt 
and  Ratzeburg  from  a  specimen  in  the  Berlin  Maseum,  and  contrasted 
by  them  with  M.  F.  Cavier's  figure  of  the  Corsican  animal,  is  probably 
a  distinct  species,  intermediate  to  O.  Mtisimon  and  O,  Gmelini ;  its 

a  median  line  over  the  forequarten  tenninating  at  the  white  saddle :  the  female  is 
much  less  rufous,  with  the  dark  markings  less  developed,  and  no  white  patch  on  the 
sides. 

In  winter,  there  is  a  considerable  admixture  of  black  about  the  body ;  the  hair  upon 
the  nape,  and  especially  the  withers,  is  much  elongated,  forming  a  very  conspicuous 
mane  when  it  does  not  fall  over  on  one  side ;  that  on  the  under  or  forepart  of  the  neck 
is  also  of  considerable  length,  and  projects  forward  in  a  peculiar  manner,  being 
directed  upward  from  the  chest,  and  downward  from  the  upper  portion  of  the  fore- 
neck;  but  the  most  remarkable  feature  consists  in  what  in  summer  merely  forms 
the  triangular  white  patch  on  the  sides,  which  is  then  even  with  the  rest  of  the 
coat,  whereas  in  winter  dress  this  forms  a  whorl  of  very  much  lengthened 
white  hair  protruding  far  beyond  the  rest,  and  imparting  a  singular  appearance 
to  the  animal  when  viewed  otherwise  than  laterally.  I  have  observed  the  same 
character  in  a  woolly  domestic  Sheep,  which  was  brought  from  one  of  the  West 
Indian  islands,  in  which  case  the  whorl  of  white  hair  projected  beyond  the  rufous 
wool. 

The  Mou£3on  is  a  very  brisk,  energetic  animal,  rather  powerfully  made,   and 
strong  about  the  neck,   but  appearing  more  so  from  the  length  of  the  hair  in  front 
of  that  part,  which  in  winter  may  be  termed  shaggy;    the  wool  beneath  its  hair  is 
much  more  copious  than  in  the  wild  Sheep  generally.    Its  pace  is  a  fleet  canter, 
aJl  lightness  and  agility;  but  (aB  Azuni  remarks)  it  is  soon  fatigued  when  pursued 
c^ver  level  ground,  though  from  their  nimbleness  they  can  seldom  be  approached  in 
their  native  wilds.     There  they  bound  with  surprising  vigour,  "jumping  from  rock 
to  rock  at  the  distance  of  many  feet,  and  if  hard  chased  to  the  extremity  of  a  cliff 
from  whence  it  can  reach  no  other,  it  will  throw  itself  over,  and  with  astonishing 
agility  pitch  upon  it  horns,  without  receiving,  any  hurt." — (BoswelPs  Corsica,  p.  41.) 
The  same   is  stated  of   O.  Tragelaphus  in  Jackson's  *  Account  of  the  Empire  of 
Morocco.*    This  animal  inhabits  the  wilds  of  Corsica  and  Sardinia,  and  never  quits 
the  highest  ridges,   where  the  temperature  however  does  not  allow  of  permanent 
snow.    In  general  they  live  in  small  herds,  headed  by  an  old  male,  but  unite  oc- 
casionally into  flocks  of  a  hundred  or  more,  which  separate  again  when  the  rutting 
season  commences,  and  the  usual  battles  have  decided  how  many  females  each  male 
can  retain.    The   females  yean  two  lambs  in  April  and  May.     When  brought  up 
tame,  the  adult   male  is  a  capricious  and  violent  little  animal,  ever  ready  to  butt 
at  strangers  the  moment  their  back  is  turned,  or  they  look  for  an  instant  in  an- 
other direction.     I  have  seen  one  run  at  and  butt  against  a  post  again  and  again, 
merely  for  amusement ;  and  when  grazing,  it  often  rubs  the  herbage  violently  with 
its  horns,  which  it  makes  full  use  of  on  all  occasions.  It  is  active,  curious,  impudent, 
and  lascivious,   perfectly  fearless,  and  propagates  readily  with  the  domestic  Sheep, 
though  only  under  circumstances  of  restraint,  (as  noticed  in  the  text.)  Azuni  and 
other  authors   notice   their  flesh  to  be  equal  to  the  finest  mutton ;  and  the  moun- 
taineers are  said  still  to  convert  their  skins  into  vests,  and  a  kind  of  cloak,  which,  it 
has  been  remarked,  may  be  the  present  representatives  of  the  Mastructs  Surdorumt 
noticed  in  the  commentaries  on  Cicero,  as  made  from  the  skin  of  the  Moufflon.    This 
dregs  was  worn  in  particular  by  the  inland  robbers,  the  Mastruca latrunculce, — £.  13. 
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horns  have  more  the  corvatore  of  those  of  the  latter  species,  but  m 
not  so  robust,  and  curve  round  gradually  backward  from  the  base,  in- 
stead  of  at  first  diverging  straightly,  as  in  O.  GmeUni ;  but  the  ooloo 
of  the  coat  would  appear  to  resemble  that  of  the  Corsicaa  Moufflon, 
only  without  the  rufous  cast,  and  the  specimen  figured  wants  also  the 
saddle-like  triangular  white  patch,  which  I  suspect  is  never  absent  in  the 
Moufflon  of  Sardinia  and  Corsica.  The  Tragelaphtis  of  Belon,  it  it 
true,  observed  by  that  author  in  Candia  and  in  Turkey,  is  described 
by  him  to  have  '*  horns  similar  to  those  of  Goats,  but  sometimes  gyra- 
ted like  those  of  a  Ram;''  yet  the  fact  of  a  nearly  similar  fiexur^of 
horn  to  that  represented  by  Messrs.  Brandt  and  Ratzeburg  proving  to 
be  of  normal  occurrence  in  the  allied  Armenian  wild  Sheep,  confers  ad- 
ditional probability  on  the  supposition  that  the  Berlin  specimen  of  the 
Cyprian  Moufflon  has  also  normally  curved  horns,  which  alone  would 
go  far  to  establish  its  claim  to  rank  as  a  species,  in  which  case  it 
might  bear  the  appellation  of  O.  Ophion,* 

13.  O. — IxaltLs  ProbcUoHy  Ogiiby. — I  stated  in  my  former  pap^an 
opinion,  to  which  I  am  still  disposed  to  adhere,  that  this  animal  is  do 
other  than  a  genuine  Sheep,  but  specifically  distinct  from  any  at  pre- 
sent known  :  the  specimen  had  long  lived  in  captivity,  as  is  obvious 
from  the  manner  in  which  its  hoofs  had  grown  out ;  but  whereas  I  for- 
merly sought  to  account  for  its  absence  of  horns,  by  ascribing  this  to 
probable  castration  at  an  early  age,  I  am  now  inclined  to  consider  that 
this  abnormity,  for  such  there  is  every  reason  to  suppose  it,  was 
individually  congenital,  as  in  other  rare  eases  before  alluded  to.  Tiie 
Armenian  wild  Sheep  approaches  more  nearly  to  this  species  than  any 
other  as  yet  discovered ;  so  much  so,  that  before  actually  comparing 
them,  I  thought  that  they  would  prove  to  be  the  same ;  but  they  are 
nevertheless  distinct,  as  is  particularly  shewn  by  the  longer  and  less 


*  It  is  worthy  of  notice  that  the  Cyprian  animal  bears  about  the  same  relation- 
ship to  the  Gorsican  Moufflon,  which  O.  GmeUni  does  to  O.  VigneL  It  is  thereforei 
also,  probably  distinct.  In  an  original  description  of  the  island  of  Milo»  publisiie<l 
in  the  Penny  Magazine,  (No.  136,)  we  read  that,  on  Mount  St  Elias,  " still  highei 
up,  the  surface  was  broken  into  fine  bold  crags,  among  which  we  were  told  ths^ 
as  in  Candia,  and  one  or  two  of  the  larger  islands  of  the  Archipelago,  the  Moufflon 
is  still  to  be  found.  We,  however,  certainly  saw  nothing  of  the  sort ;  and  on  en- 
quiring afterwards  of  some  of  the  old  inhabitants,  we  did  not  receive  very  satisfoctoiy 
assurances  that  they  had  ever  seen  any." — £.  B. 
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slender  tail  of  the  present  animal,  and  the  very  different  texture  of  its 

coat ;  the  absence  of  dark  markings  on  its  face  and  limbs  may  prove  to 

be  an  individual  peculiarity.     The  specimen  is  of  the  size  of  a  large 

tame  Sheep,  and  entirely  of  a  chestnut-fulvous  colour,  dull  white  be-* 

neath  and  within  the  limbs,  also  on  the  lips,  chin,  lower  part  of  the 

cheeks,  and  at  the  tip  of  the  tail.     From  nose  to  base  of  tail  it  mea*> 

sores  about  fifty  inches,  the  tail  half  a  foot,  and  height  of  the  back 

two  feet  and  a  half.  From  nose  to  rudiment  of  horn  nine  inches,  and  ears 

four  inches :  the  vestiges  of  horns,  which  exactly  resemble  those  found 

upon  many  breeds  of  tame  Sheep,  are  two  inches  apart.    Upon  the 

minutest  examination  of  the  specimen,  I  can  perceive  no  character 

whatever  to  separate  it  from  the  genuine  Sheep,  nor  any  distinction 

more  remarkable  than  the  trivial  circumstance  of  its  chaffron  not 

being  bombed,  as  usual,  which  however  is  equally  the  case  with  O. 

Troffelaphus.     I  have  been  favoured,  however,  by  Colonel  Hamilton 

Smith,  with  a  drawing  of  an  animal  observed  by  himself  on  the  banks 

of  the  Rio  St.  Juan  in  Venezuela,  which  appears  to  accord  so  nearly 

with  Ixalus  Probaion,  except  in  the  particular  of  bearing  horns 

similar  to  those  of  the  Rocky  Mountain  Goat,  that  its  absolute  inden* 

tity  is  probable,  in  which  case  it  would  be  curi<Kis  that  a  species  so 

very  nearly  allied  to  the  genus  Ovis^  should  yet  difier  from  it  so  con« 

siderably  in  the  character  specified.     The  South  American  animal 

adverted  to,  is  the  Aploeeros  Mazama  of  Colonel  Smith,  and  is  pro* 

bably  congeneric  with  the  Pudu  of  the  Chilian  Andes,  mentioned  by 

Molina,  (the  existence  of  which  would  appear  to  have  been  lately 

re-ascertained  by  M.  Gay,)  and  also  with  the  fossil  Jntilope  Maqui^ 

nensis  of  Dr.  Lund :  there  would  indeed  appear  to  be  other  living 

species  of  this  type,  more  or  less  distinctly  indicated  by  different 

authors. 

14.  O.  ArieSf  Linneeus,  the  Domestic  Sheep. — Assuming  that  differ- 
ent species  have  commingled  to  produce  this  animal,  as  appears  to  be 
very  evident  in  the  instance  of  the  Dog,  it  is  still  remarkable  that  we 
have  certainly  not  yet  discovered  the  principal  wild  type,  nor  indeed 
any  species  with  so  long  a  tail  as  in  many  of  the  domestic  breeds, 
which  I  cannot  doubt  existed  also  in  their  aboriginal  progenitors: 
nothing  analogous  is  observable  among  the  endlessly  diversified  races  of 
the  Domestic  Goat,  which  all  appear  to  have  been  derived  exclusively 
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from  the  Caaca«ian  C  ^gagrus;  and  as  in  my  fonner  paper  I  sug- 
gested the  probability  that  a  wild  Sheep  more  nearly  resembling  tbe 
domestic  races  than  any  hitherto  discovered^  would  yet  occur  some- 
where in  the  vicinity  of  the  Caucasus^  it  now  appears  that  such  id 
animal  does  exist  in  Central  Persia,  as  noticed  in  my  descriptioD  d 
0«  Gmelini  :  nor  should  it  be  forgotten,  that  Hector  Boetius  mentions 
a  wild  breed  in  the  island  of  St.  Kilda,  larger  than  the  biggest  Gott, 
with  tail  hanging  to  the  ground,  and  horns  longer  and  as  bulky  u 
those  of  an  ox.*  Pennant  remarks  upon  this  subject,  that  such  an 
animal  is  figured  on  a  bas-relief  taken  out  of  the  wall  of  Antoninoi, 
near  Glasgow. 

Of  all  the  wild  species  of  true  Ovis  that  have  been  here  described, 
the  Bass  of  Pamir  appoaches  nearest  to  O.  Aries  in  the  character  of 
its  horns,  though  differing  in  one  particular  besides  size,  that  hu 
been  pointed  out,  namely,  that  the  two  front  angles  are  about  eqoallj 
developed,  whereas  in  O.  Aries,  as  In  the  Moufflon,  the  inner  aogh 
is  more  acute  to  near  the  base.  Some  experience  in  the  deductioo 
of  the  specific  characters  of  Sheep  horns  enables  me  to  state  with 
confidence,  that  the  character  of  the  long-tailed  domestic  breeds 
of  Europe,  and  also  of  most  other  breeds,  is  intermediate  to  thai 
of  the  Bass  and  that  of  the  Moufflon,  combining  the  flexure  and 
the  prolongation  of  the  former  with  the  section  of  the  latter,  bat 
becoming  proportionally  broader  at  the  base  than  in  either;  more 
as  in  the  Argalis  of  Siberia,  Kamtschatka,  and  North  America.  That 
O,  Aries  is  totally  distinct  from  all,  I  have  been  long  perfectly  sstif- 
fied,  and  examination  of  the  Bass  in  particular  has  strongly  confirm^ 
me  in  this  opinion.  I  think  it  likely,  however,  that  more  than  oae 
wild  species  have  commingled  to  form  the  numerous  domestic  races* 
though  certainly  not  any  that  have  been  described  in  this  paper* 
It  is  not  very  long  since  the  queistion  was  habitually  discussed,  whether 

*  Two  crania  of  Sheep,  apparently  male  and  female,  from  the  Irish  peat,  in  the 
possession  of  the  Earl  of  Enniskillen,  and  eiihibited  sometime  ago  at  a  meeting  w 
the  Geological  Society,  are  probably  of  this  race. 

Here  I  may  mention,  that  among  the  numerous  valuable  fossil  remains  from  tk 
Sivalik  deposits,  presented  to  the  Asiatic  Society  by  Colonel  Colvin,  (as  noticed  i& 
the  Journal  of  the  Society,  vol.  v.  p.  183),  I  have  determined  a  large  fossil  Sheep 
(allied  to,  if  not  identical  with  the  Argali),  a  fossil  Ibex,  which  I  shall  take  an  ev^J 
opportunity  of  figuring  and  describing. — E.  B. 
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the  tame  Sheep  has  descended  from  the  Argali  of  Siberia,  or  the 
Moufflon  of  Corsica ;  and  now  that  so  many  more  indisputably  distinct 
-wild  species  have  been  added  to  the  catalogue  of  this  genus,  it  is 
probable  that  we  are  still  far  from  having  ascertained  the  com- 
plete existing  number;  but  that  several  more  yet  remain  to  be 
discovered  upon  the  lofty  table-lands  and  snowy  mountains  of  middle 
Asia,  from  the  Caucasus  and  Taurus  to  the  Altai,  and  among  them, 
it  is  very  probable,  some  much  more  nearly  allied  to  the  domestic 
races  than  any  at  present  known. 

The  whole  of  the  foregoing  animals  appertain  to  my  subgeneric 
group  OviSf  as  distinguished  from  AmmotragtLs^  which  latter  is  cha- 
racterized by  the  absence  of  suborbital  sinuses,  like  the  Goats,  but 
differs  from  the  latter  by  possessing  interdigital  fossae,  as  in  other 
Sheep.  This  difference  between  the  Goats  and  Sheep  appears  to 
have  been  first  noticed  by  Pallas,  and  has  since  been  descanted  upon 
by  Professor  Q€n€  in  vol.  xxxvii.  of  the  ^  Memorie  della  Reale  Ac- 
cademia  delle  Scienze  di  Torino.'  The  fact  of  such  a  diversity  in 
genera  so  nearly  allied  in  habitat  as  the  Goats  and  Sheep,  renders 
the  problem  of  the  utility  of  the  structure  in  question  somewhat 
difficult  of  solution.  The  species  upon  which  I  found  the  subgenus 
AmmotragtiSi  has  decidedly  an  Ovine,  rather  than  a  Caprine,  aspect, 
when  viewed  alive ;  the  male  emits  no  stench,  as  in  the  Goats ; 
the  bleat  is  precisely  that  of  Ovis ;  and  the  animal  butts  like  a 
Ram,  and  not  like  a  Goat.  Unlike  the  other  species  of  admitted 
wild  Sheep,  as  well  as  the  long-horned  or  true  wild  Goats,  it  has 
a  concave  ohaffron,  and  no  markings  on  the  face  and  limbs :  its  tail 
is  rather  long,  which  is  the  case  in  no  species  of  Capra,  and  is  also  re- 
markable for  being  tufted  at  the  extremity.  The  indigenous  habitat, 
North  Africa,  is  a  further  peculiarity  in  the  genus  in  which  it  is  here 
placed,  though  two  species  of  wild  Goats  respectively  inhabit  Upper 
Egypt,  and  the  snowy  heights  of  Abyssinia. 

15.  O.  TragelaphttSy  Pallas,  the  African  Goat-sheep. — This  animal 
appears  to  vary  considerably  in  size,  some  exceeding  a  Fallow  Deer 
in  stature,  while  others  are  much  smaller.  It  has  no  beard  on  the 
chin,  like  the  true  Goats,  but  is  remarkable  for  the  quantity  of  long 
hanging  hair  in  front  of  the  neck,  and  on  the  upper  part  of  the 
fore  limbs,  the  former  attaining  in  fine  males  to  about  a  foot  in  length, 
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and  the  latter  to  nioe  inches;  there  is  also  some  lengthened  bair 
at  the  setting  on  of  the  head,  and  a  dense  nuchal  mane,  the  hsin  of 
which  are  three  inches  long,  continued  over  the  withers  till  loit 
about  the  middle  of  the  back.  General  colour  tawny,  or  yellow- 
brown  ;  horns  moderately  stout,  turning  outwards,  backwards,  aiui 
so  inwards,  with  the  tips  inclining  towards  each  otheV. 

The  splendid  male  in  the  British   Museum  measures   5   feet  fron 
nose  to  tail,  and  tail  9  inches,  or  with  its  terminal  tuft  of  hair  13  inches; 
height  of  the  back  3^  feet,  but  the  living  animal  would    not  hav« 
stood  so  high  by  some  inches;  from  muzzle  to  base    of  horn  11 
inches,  and  ears  5  inches.     The  finest  pair  of  horns  which    I  haT« 
seen  are  in  the  same  collection,  and  measure  25  inches    over  tlM 
curvature,  10^  round  at  base,  with  an  antero-posterior  diameter  ol 
2^  inches  inside ;  they  diverge  to  23  inches  apart,  measuring  outside, 
at  a  distance  of  6  inches  from  the  tips,   which  latter  return  to  15 
inches  asunder;  their  span  from  base  to  tip  inside  is  13  inches  :  at  hm 
they  are  closely  approximated,  but  not  quite  in  contact.     General 
form  subquadrangular  for  nearly   a  foot,  then  gradually  n>ore  con« 
pressed  to  the  end,  and  having  a  very  deep  longitudinal  furrow  for  the 
greater  portion  of  their  length  outside,  above  which  the  horn  bulges : 
there  is  a  mark  of  annual  growth  at  1^  inch  from  the  base,  another 
l^  inch  further,  and  a  third  after  an  interval  of  3  inches ;  bnt  the  rest 
are  too  indistinct  to  be  made  out  with  certainty  among  the  wrinkles 
of  the  horn.     A  large  pair  of  female  horns  were  16  inches  long;  7^ 
round  at  base ;  their  widest  portion  apart,  near  the  tips,  19  luchesi 
and  the  tips  17:}-  inches :  their  surface  is  marked  with  broad  transverse 
indentations,  which  in  the  males  ordinarily  become  more  or  less  eflheed 
with  age*     The  female  of  this  species  is  a  third  smaller  than  the  other 
sex  ;  and  a  lamb  in  the  collection  of  this  Society  is  extremely  kid-lik^ 
with  the  spinal  mane  upon  the  neck  and  shoulders  very  conspieaons, 
but  no  lengthened  hair  on  the  fore-neck  and  limbs ;  in  the  half  growB 
male,  the  latter  especially  is  still  not  much  developed. 

This  species  is  well  known  as  the  Aoudad  of  the  Moors,  and  the 
Kebsh  of  the  Egyptians ;  it  is  also,  according  to  Riippell,  the  Tedoi  ^ 
the  inhabitants  of  Nubia,  which  is  doubtless  the  same  as  Teytal^  appH- 
ed  by  Burckhardt  to  the  Wild  Goat  of  that  region,  in  addition  to  thtf 
word  JBedeuy  which  (in  common  with  Riippell  and  others)  he  also  ^ 
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signs  to  the  latter.  Sir  Gardner  Wilkinson,  however,  confirms  Burek- 
hardt  by  informing  us,  that  the  Goat  referred  to  is  called  in  Arabic 
Seddan,  or  Teytal^  the  former  appellation  referring  to  the  male  only. 
This  author  adds,  that  the  present  species  ''  is  foand  in  the  eastern 
desert,  principally  in  the  ranges  of  primitive  mountains,  which,  com- 
mencing about  lat.  28^  40',  extend  thence  into  Ethiopia  and  Abyssinia." 
According  to  M.  Riippell,  ^*  it  is  found  in  all  North  Africa  above  18^, 
in  small  families,  and  always  upon  the  rocky  hiUs ;"  frequenting  the 
steepest  and  most  inaccessible  crags  amid  the  woods  and  forests  of 
the  Atlas,  and  descending  only  to  drink.  It  is  a  wonderfully  agile 
leaper,  even  more  so  than  the  wild  Sheep  and  Goats  generally,  and  is 
remarkable  for  always  browsing  in  preference  to  grazing.  The  Ovis 
omaUiy  figured  by  M.  Geofiroy  in  the  great  French  Work  on  Egypt, 
would  appear  to  be  merely  a  small  sized  individual. 

The  following  may  serve  for  definitions  of  the  various  ascertained 
species  of  Wild  Sheep  that  have  been  here  described : — 

O.  PoUi,  Blyth.  O.  cornibus  maximis  triquetris,  angustis  altissimis- 
que ;  angulis  anterioribus  equalibus :  extr<Mr8<im  spiraliter  gyratis,  et 
ikta  prolongatis  qukm  sunt  cornua  Arietum  domesticorum  longissima : 
sulcis  transversim  indentatis ;  colore  pallido.  Animal  non  cognotum 
est,  sed  O.  Ammani  magnitudine  saltem  baud  inferius.  Habitat  apud 
planitiem  elavatam  Pamir  dictam,  in  Asid  centrall. 

2  O.  montana,  Desmarest. — O.  cornibus  maximis  triquetris,  eras- 
sissimis,  et  ssepe  inter  angulos  tumidis,  ad  apicem  compressioribus ; 
sulcis  transversim  indentatis ;  deorsiim  et  antrorsdm  gyratis  ad  paral- 
lelum,  apicibus  extrorsilim  eductis ;  colore  pallido,  sed  ssepe  rufo-brun- 
neo  sufiuso.  Animal  ad  magnitudinem  Oervi  JSlaphi  appropinquans, 
sed  artubus  brevioribus ;  pilis  griseo-fulvis  pallidis,  maculis  genericis 
super  facie,  pectore,  artubusque  fuscis ;  caudd  brevissimd,  et  disco 
albescente  circundatd.  Habitat  apud  Americie  septentrionalis  montes 
occidentalem  versus. 

3.  O.  Ammofif  Pallas. — Diversitas  hujus  speciei  ab  prsecedente 
non  CQgnota  est,  quamvis  patria  differt,  hoec  in  Siberia  Orientali 
habitante;  tertia  alia  species  ambobus  distineta  regione  intermedin 
Kamt8chatk»  invenitur,.  itidem  similiima,  tamen  (apparenter)  iacillim^ 
dignoscenda;  viz. 

6  u 
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*  4.  O.  nivicola,  Eschscholtz. — O.  comibus  triquetrisy  et  inter  corona 
Polii  et  Montanm  Ovium  apparenter  intermediis ;  apicibus  magii 
proloDgatis  quam  in  O.  nunUandy  sed  ad  basin  crassioribus ;  potios 
qnkm  in  O.  PolU  prolongatis,  sed  cornibos  utriusque  minoribas. 
Magnitudo  hujas  animalis  inferior  est,  et  pilorum  color  flavesceos, 
sine  disco  caudali.   Habitat  apad  monies  Kamtschatkse. 

6.  O.  Californiana,  Douglas. — O.  comibus  crassis  triquetris,  ad  apicem 
compressioribus ;  sulcis  transversim  indentatis ;  curvamine  aperto  ex- 
trorsiim  (non  antrorsilm)  gyrantibus,  apicibus  plurimilm  extrorsilm 
ductis ;  colore  pallido,  aut  rufo-brnnneo  paulium  sufiuso.  Magnitudo 
Ammonis  vel  pauliim  inferior :  caud&  elongate  et  non  (?)  disco  pallido 
circundat^  Habitat  apud  Californianiy  et  regionem  proximam  Ameik« 
continentis. 

6.  O.  NahooTy  Hodgson.- — O.  cornibus  crassis  subcylindraceu. 
supr&  magis  planiusculis,  culmine  abruptiore  medio,  dimidio-distall 
compression,  et  extrorsum  arcuatis,  apicibus  retortis  :  sulcis  transrer- 
sis  obsoletis ;  colore  pallido.  Magnitudo  Arietis  grandis ;  pilis  griseis, 
vel  in  junioribus  adultis  fulvo  terminatis,  maculis  genericis  fiucu; 
caudi  brevi  et  floccos^.  Habitat  apud  regiones  medias  montium  Hima- 
laicorum,  et  in  Tibeta  Magn^ 

7.  O.  Surrhel,  Blytb. — O.  cornibus  crassis  subcylindraceis,  sopn 
convexioribus,  culmine  longitudinali  minus  abrupto,  et  aliis  aogulis 
mintis  prominentioribus  qukm  in  specie  preecedente,  subequalioribos; 
in  arcu  extrorsiim  curvatis,  apicibus  retrorsis  ;  sulcis  transversis  obsole- 
tis ;  colore  nigrescenti-rubido.  Magnitudo  inferior  est  Nahooriy  sed 
forma  robustior ;  pilis  castaneo-brunneis  intensis  ;  maculis  genericis 
nigris  et  distinctis ;  caud&  minimi  (  ?  )  et  non  floccosd.  Habitat  apod 
montium  Himalaicorum  regiones  summas. 

8.  O.  ctflindrieomis,  Blyth. — O.  comibus  maximls  cylindraceis, 
in  arcu  extrorsiim  (?)  sine  diminutione  curvatis,  apicibus  non  cogno- 
tis ;  sulcis  transversis  obsoletis :  colore  nigrescenti-rubido.  Habitat 
apud  Caucasum. 

9.  O.  GmeHni,  Blyth. — O.  cornibus  triquetris  et  robustis,  altisi  et 
transversim  suloadssimis ;  in  arcu  retrorsdm  divergentibus,  apicibos 
introrsiim  ductis;  colore  pallido.  Magnitudo  Arietis;  pilis  brevissi- 
mis,  et  castaneo-fulvis  splendid^  coloratis;  maculis  genericis  subdi^- 
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tiDCtis,  8ed  lined  piloram  longiorum  nigrd  infra  collum  in  mare  solo 
excipiendft,  apud  pectore  se  expandente,  et  in  utroque  sexu  csBsarie 
radimentd  brachiis,  sicut  in  Ove  Tragelapho :  caadd  brevi  et  gracilU- 
ml  Habitat  apud  Armeniamy  et  provincias  Occidentales  Persiie 
septentrionalis. 

10.  O.  Vignei,  Blytb. — O.  Musimoni  simillima,  sed  magnitudine 
Cervi  DanuB  grandis  sequans,  artubusque  longissimis:  cornibus  robastis, 
compressis,  et  subtriqaetris,  angulis  anterioribus  equalibus;  lunatim 
non  spiraliter  gyratis ;  et  sulcis  transversim  indentatis :  colore  pallido. 
Corporis  pilis  rufo-brunneis ;  facie  artubusque  lividis ;  ventre,  et 
annulis  supra  ungulas  albis ;  lined  laterali  nigrd,  pedibus  annulo'secundo 
nigro  antic^  albo  super  marginato  notatis ;  apice  caudse  (brevis  et 
gracilis,)  et  lined  pilorum  paulum  pendentium  infra  collum  medium  ad 
pectus  tendente,  nigris.  Habitat  apud  Asiam  centralem — Varietas 
cornibus  extrorsilm  gyratis,  cum  angulo  interiori  pro-minentiori. 

11.  O.  Musimon,  Linnaeus. — O.  cornibus  compressis,  ad  basin 
triquetrioribus,  angulo  interiori  prominentiori ;  lunatim  gyratis,  et 
sulcis  transversim  indentatis :  colore  pallido.  Magnitude  Arietis  parvi, 
caudd  brevi  et  magis  villosd:  pilis  rufo-brunneis ;  facie  lividd  cum 
<apistro,  ventre,  clunibus,  dimidiisque  artum  inferioribus,  albis;  et 
lined  laterali,  caudd,  pectore,  et  membrorum  plerumque  dimidiis 
superioribus,  nigris :  maculd  triangulari  alba  utroque  lumbo  conspicud. 
Habitat  apud  insulas  Corsicse  et  Sardinise,  et  forsan  provinciam 
Murcise  in  Hispanid. 

12.  O.  Ophion,  Blyth. — O.  Musimoni  simillima,  sed  cornibus 
retrosis,  apicibus  accurvatis :  pilisque  brunneisisi  et  non  rufe8centibua(?) 
Habitat  apud  Cyprum,  et  forsan  regiones  alias  Levantinas. 

13.  O.  Aries,  Linnaeus. 

14.  O f  Ixalus  ProhatoHy  Ogilby. — Magnitude  Anetum  maxi- 

morum,  caudd  paultim  elongatd,  cornibus  in  speoioftina  solo  cognotp 
abnormaliter  (?)  rudimentalibus,  pilis  castaneo-fulvis,  et  infra  albes- 
centibus. 

15.  0.  (Ammotragus)  7Vii^ia/>i^t<£«-*--0.  cornibus.  jnagnts  aub- 
quadrangularibus;  moderate  erassis,  ad  apicem  oompressioribas,  sulcis 
transversim  indentatis;  divergentibus  et  retrorsum  curvatis,  sed  prope 
basin  rectis,  apicibus  acclinatis;  colore  pallido.  Magnitudo  Cervi 
Damm  superior,   pilis  flavescenti-brunneis ;    collo   jubato,   et   infrti 
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cum  pectore  brachiisqae  capiUato,  eaad&  elongate  eztremitate  ▼illo6&; 
facie  Hon  oonvexd^-^ut  in  omnibns  tpeciebut  aliis,  sinibusque  suborbi- 
taUbus  Dullis.  F^mind  semper  (?)  cornut^  cornibusque  fartioribni 
qxihm  in  fabminis  specierum  hujus  generis  csteranun,  quae  ssepe  dod 
cornatae  sunt,  sect  plurimse  cornua  parva,  tenuissima,  et  compression 
ferunt,  quae  in  maribus  junioribus  aut  curvata  sant,  aut  ssepe  rection. 
Habitat  apud  Africse  septentrionalis  montes  rupestres. 


A  connected  view  of  the  species  of  Lichens,  with  their  Botanical  rela- 
tionship existing  between  them  and  the   Indian  productions.  3$ 

Henry  Cofb,  Esq. 

Henrt  Torrens,  Esq. 

Secy.  Anatic  Society, 
Dear  Sir, 

As  many  of  the  Lichens  which  are  indigenons  to  the  Himalayan  range, 
are  closely  allied  by  generic  or  (less  proximate)  family  characters  to  t&e 
different  species  which  have  been  used  in  Europe  in  the  arts,  or  as  arti' 
cles  of  food  for  men  or  animals,  it  may  perhaps  be  useful  to  present 
to  the  Society  and  those  of  its  Members,  who  are  interested  in  the 
subject,  a  connected  view  of  those  species,  as  the  Botanical  relation- 
ship which  exists  between  them  and  the  Indian  productions,  may  lead 
to  further  investigation.  I  am  indebted  to  Sir  W.  J.  Hooker's  sequel 
to  the  English  Flora,  for  the  chief  portion  of  what  I  have  now  the  honor  to 
submit. 

The  Lichens  of  England,  which  with  those  of  Europe  generally,  have  even 
a  closer  affinity  as  regard  their  Botanical  characters  with  those  of  the 
Himalayas,  tlMua  the  more  conspicuous  portions  of  vegetable  prodactJ- 
onsy  are  divided  by  Hooker  into  seventeen  families,  comprising  thirty-nine 
generay  of  which  eleven  are  distributed  through  seven  families,  exhibit  spe- 
cie9:USdful  iaman  or  beast ;  and  it  is  an  interesting  fact  that  of  these  devent 
%e  belong  tot  'Oor  fsmily,  the  UmbHiearieaf  and  that  to  this  same  fastilf 
ai^e<t«9  ih»  species  most  frequently  found  in  tbe  Himalayas. 

Ab«  hpwevev,  Dr.  Hooker's  notes  will  be  more  interesting  than  any  obt^ 
vations  of  mine,  I  shall  proceed  at  once  to  extract  them,  commencing  with 


I 
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Fariolaria  faginea,  Pers. 

The  intensely  bitter  taste  of  tliis  Lichen,  according  to  Messrs.  Turner 
and  Boms,  distinguishes  it  from  every  species  hitherto  discoverd.  It  is 
upon  this  circumstance,  which  we  have  never  found  to  vary,  that  we 
have  been  induced  to  place  our  chief  reliance  in  making  V,  fagmea  and 
discoidea  distinct.  Mons.  Braconnot  detected  in  this  and  several  other  cms- 
taceoiu  Lichens,  oxalic  acid ;  in  the  present  plant  in  such  abundance,  that  100 
parts  yielded  18  of  lime,  combined  with  29.4  of  oxalic  acid,  nearly  the 
same  quantity  in  other  crustaceous  Lichens,  and  he  remarks,  that  oxa- 
late of  lime  bears  the  same  relation  to  the  Cryptogamia,  as  carbonate 
of  lime  to  corals,  and  phosphate  of  lime  to  the  bony  structure  of  the 
more  perfect  animals.  It  diminishes,  however,  in  the  family  of  Lichens  in 
proportion  as  the  species  lose  their  general  crustaceous  texture,  and 
approach  more  and  more  to  the  membranous  or  cartilaginous,  although 
the  latter  also  contain  a  considerable  portion  of  salt.  M.  Braconnot  strongly 
recommends  the  adoption  of  V,  fagmea  in  the  production  of  oxalic  acid,  and 
an  eminent  French  chemist  now  informs  me,  that  it  is  so  employed  in 
France,  and  upon  a  very  extensive  scale. — English  Flora,  vol,  v.  p.  169. 

Note, — Dr.  Royle  notices  numerous  species  of  crustaceous  Lichens  as  in- 
digenous to  India  generally,  and  as  found  both  on  rocks  and  trees  ; 
they  belong  to  the  genera  Lecanora,  LeddetB,  Lepraria,  Verrucaria,  &c. — 
Illustrations  vol,  i.  p,  437. 

Lecanora  PareUa,  Ach. 

This  is  the  Parelle  of  Auvergne  and  other  parts,  where  it  is  extensive- 
ly employed  to  produce  a  dye  far  superior  to  that  of  the  Cudbear, 
and  quite  equal  to  that  of  the  Archil. — English  Flora,  vol,  y,p,  191. 

Note, — The  Parelle  which  grows  chiefly  on  basaltic  rocks,  is  inferior 
to  Roccella  tmctoria,  (Archil,)  in  not  bearing  ebullition,  and  has  the  dis- 
advantage of  not  answering  with  alum,  which  destroys  the  colour. — 
Ure*s  Dictionary  of  Arts,  p,  52. 

Lecanora  tartarea,  Ach. 

This  is  the  famous  Cudbear,  (so  called  after  a  Mr.  Cuthbert,  who  first 
brought  it  into  use,)  eniployed  to  produce  a  purple  for  dyeing  wool- 
len yam,  and  nowhere  perhaps  used  to  so  great  an  extent  as  in  the  manu- 
factory of  Mr.  Macintosh  of  Glasgow.  This  gentleman  imports  it  largely 
from  Norway,  where  it  grows  more  abundantly  than  with  us ;  yet  in 
the  Highland  districts,  many  an  industrious  peasant  gets  a  living  by  scrap- 
ing off  this  Lichen  with  an  iron  hook  and  sending  it  to  the  Glasgow  market. 
When  I  was  in  the  neighbourhood  of  Fort  Augustus  some  years  ago,  I  was 
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informed,  that  a  person  could  earn  I  As.  per  week  at  tliis  work,  selling  the 
material  at  3s.  Ad.  the  stone  of  221b8.  The  fructified  specimens  an 
feckoned  the  best. 

A  remarkable  and  fructified  state  of  this  plant,  as  it  appears  to  me,  is  im- 
ported by  Mr.  Macintosh  from  Sicily,  with  the  crust  singularly  thick,  ud 
formed  into  warts  so  exceedingly  elongated  and  cylindrical,  that  they  ap- 
pear like  the  podatia  of  an  Isidium. — EngUsh  Flora,  vol.  v.  p.  191. 

Note.'^The  Lichen  tartareus  dyes  crimson  red.  In  Jutland,  Cudbear  \Emk 
ftom  it  by  grinding  the  dry  Lichen,  sifting  it,  then  setting  it  to  ferment  in i 
dose  vessel  with  ammonia.  The  Lichen  must  be  the  third  year's  growtli 
to  yield  an  abundant  dye,  and  that  which  grows  near  the  sea  is  best 
It  loses  half  its  weight  by  drying.  A  single  person  may  gather  from 
20  to  30lbs.  a  day  in  situations  where  it  abounds.  No  less  than  2,239,6851bi 
were  manufactured  at  Christiannsund,  Flekkefiort,  and  Fahrsund  in  Norwaj, 
in  the  course  of  the  six  years  previous  to  1812.  [This  gives  an  average  of 
166  tons  per  annum,  which  at  the  then  market  rate  of  £60,  or  up- 
wards, yields  a  sum  of  £9,960,  as  the  yearly  proceed  accruing  from 
the  sale  of  a  plant,  which  its  appearance  would  lead  the  casual  observer 
to  consider  as  worthless. — H.  C] — Ure's  Dictionary y  p.  53. 

ParmeUa  scucatilis,  Ach. 

In  Scotland  is  collected  abundantly  by  the  peasantry  with  P.  omphalod^ 
to  dye  woollen  stuf&  of  a  dirty  purple.  It  grows  on  trees,  rocks,  and 
stones,  especially  in  mountainous  districts. 

Kote. — ^The  principal  species  of  ParmeUa,  which  I  have  sent  for  exa- 
mination is  very  likely  the  P.  perforata,  the  very  next  species  in  the 
English  Flora  to  the  above  two. — H.  C. 

Peltidea  aphthora,  Ach. 

This  is  the  finest  British  species  of  the  genus.  It  derives  its  naine 
from  a  circumstance  related  by  Linnaeus,  that  the  Swedish  peasants  boil  it 
in  milk  as  a  cure  for  the  aphthas  or  thrush  in  children. — English  Flora,  voL 
Y.p.2l5, 

Peltidea  cardna,  Ach. 

Formerly  employed  at  the  suggestion  of  Dr.  Mead  as  a  cure  for  the 
bite  of  a  mad  dog,  whence  the  specific  name.— ^n^^uA  Flora,  voL  v.  p*  2U. 

ifotai — Dr.  Royle  mentions  this  Lichen  in  his  Illustrations  as  hvnJ^ 
been  found  in  Uie  ChooT4'^FoL  i.  p.  437. 

Gyrophota, 
Tarions   spedes  of  this  genus,  (and  th^y   are  fbund   in   cold  rockf 
situations,  especially  on  granite  in  almost  all  parts  of  the  world,)  con- 
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statute  the  Tripe  de  Roche  of  the  Canadians,  and  with  G,  probasoideaf  G« 
tjiliea^  and  a  few  other  American  spedes,  Captv  Sir  J,  Franklin  and  hia 
brave  companiona  were  supported  in  Arctic  America  doxing  a  «eaaQn 
of  want,  such  as  happily  few  human  beings  have  been  sulgectedi  to.  They 
are,  however,  bitter  and  nauseous,  and  can  only  ■  be  employed  in  the 
total  absence  of  every  other  salutary  food. — EngUth  Fkra,  ifoL  v.  p.  217, 

Note. — Berzelius  has  proposed  removing  the  bitter  prineiple  of  these 
Lichens,  by  macerating  them  in  a  weak  solution  of  carbonate  of  potass, 
(one  part  to  three  hundred  of  water,)  and  afterwards  washing  them  in 
cold  water.  This  bitter  principle  has  been  called  CetrariOf  and  imparts 
tonic  properties  to  several  of  the  species,  as  to  Borrera  fwfwraeem  and 
others,  which  have  been  used  for  the  same  purpose  as  Cetraria  lakmdicap 
and  some  have  been  employed  as  a  substitute  for  hops  in  the  brewing  of 
beer. — RoyWs  lUuttraHons,  vol,  L  p,  438. 

Gyrophora  Cylindricay  Ach. 

Is  used  in  Ireland  occasionally  as  food,  and  more  frequently  for  dye- 
ing woollen  cloth  of  a  brownish  green  colour. — English  Fkra^  vol,  Y.p,  218. 

Cetraria  IslaruUcaf  Ach. 

Although  this  plant  is  abundant  in  certain  districts  of  Scotland,  it  has 
never  with  us  been  collected  as  an  article  of  commerce.  A  considerable 
proportion-  of  what  comes  to  our  shops,  where  it  is  in  great  request  as  a 
medicine  in  coughs,  consumptions,  &c  is  procured  from  Norway  and 
Ireland.  Immense  quantities  are  gathered  in  the  latter  country,  not  oi^ly 
for  sale,  but  for  their  own  use  as  an  article  of  common  food  ^  the  bitter 
and  purgative  quality  being  extracted  by  steeping  in  water.  The  (iicheni 
is  then  dried,  reduced  to  powder,  and  made  into  a  cake,  or  boiled  and  eaten 
with  milk,  and  eaten  with  thankfulness  too  by  the  poor  natives,  who  con- 
fess "  that  a  bountiful  Providence  send  them  bread  out  of  the  very  stones." 
— English  Floret,  vol.  v.  p,  271. 

Note, — ^The  starchy  substance  which  renders  the  C.  Islandiea  mxtnUyt 
and  demulcent,  is  called  Lichenin, — Bogle's  Illustrations,  vol.  up,  438.  - 

Mocella  tinctoria,  DeCand.  , 

This  interesting  Lichen  is  the  fiunous  Archill  or  OrchiU;  OtsciUb  of  t\m 
French,  which  yields  the  most  valuable  dye  of  all  thisitnbe.  Its  &8««(tel 
names  are  derived  from  a  Florentinevlbmify  of  the  Oikellariii  BidcsUariitnort 
Riccellai,  one  of  whom  in  the  ye^i;  ISQO,  carried  on  a  considerable  trade  in 
the  Levant,  and  retu^naing  ^witj^gre^t  wealU^  jL^  Fhjflon^p^  1gj:rt^d^)wjf:^f  f^  in 
Europe,  the  art  of  dyeing,wi^l>  tjii? j)l.an^,   ^^i.jf^i;^,a,])y^^i^^  ^^W^Sh 


aSfS  OnLickeHi.  [No.  m. 

9iig^lilf^lf)imit}  ]^d>]li«.4lMMiatpiQi«Q,  ih(i4>4ltfiy.(W«re  mere  vaiaAtiea  of  eid 
other.  Xbft<)€«i(tai|rM  J^tenil^i  fottaedgr  ^Mide4>t]K»/ SoflMii'  im  abondaace; 
ii)i0ji»^e^liM\beea  jcalUd  C«nwy  waedt  btit  «b  giBfti  h^^ been  its  coiuiimp- 
tj^»«IJat«f  |se4Jt9//tbatihe:]9iiM[i}{q«*iitgr  ofiUyiwhdae'Orerage  pnee  is  £S00 
p0iri/ton^r(abo«t  1^12  perfteeR^-or -Eb.  9<)tip«iMn«a]id,>iuua ibeoome ^otremdj 
•Q»ra;^an4  ^bftti&  commonly  unfMtrte&^'oinoihereQfaittries^  is  notwortii 
M30  t]>e  tOB^  or*  Us.  1-0  per  maundy  (a  triie  nKMretban  time  pence  a  pomid, 
or  4  Aa.  per  seer.)  The  Buglish  bliM  broad  dote  are  first  djed  with  A^ 
chill,  which  gives  their  peculiar  .lustre -and  purple  tint  when,  viewed ini 
certain  light — EngUsh  Flora,  vol,  y»p,  221. 

M.  Robiquet  has  separated  llie  colouring  matter  of  this  vegetable. 
The  new  and  singular  product  which  he.  has  obtained  has  a  very  sweet 
flavour,  is  easily  soluble  in  water,  colourlessj  crystalizes  in  beautiful  flat 
quadrangular  prisms ;  by  means  of  a  moderate  heat  it  may  be  volatilized 
without  decomposing,  and  does  not  acquire  the  colouring  property  tUl  it 
If  as  undergone  successively  the  action  of  ammonia  and  of  common  air."- 
SiUiman'9  Joitmai,  vol  18,  in  EngUth  Flora,  vol,  y»  ad4»  and  corrig.  p.  10. 

Note, — BocceUa  fuciformis,  DeCand,  is  said  by  Dr.  Royle,  (Ilkutr*  voL  i> 
p.  438,^  to  be  more  widely  dUQfused  than  B.  tin^toria,  bdng  found  in  Europe, 
Brazil,  as  well  as  in  Ceylon  and  the  Peninsula  of  India,  whence  seveni 
specimens  have  been  sent  to  the  Royal  Asiatic  Society ;  but  it  is  far  infe- 
rior in  quality,  containing  indeed  hardly  any  colouring  matter. 

Dr.  Urp  in  his  Dictionary  of  Arts  and  Manuikctures,  details  under  the 
article  Archil,  theclifPerent  modes,  by  which.it  may  be  rendered  useful*  and 
the  reader  who  wishes  to  be  acquainted  with  them  cannot  do  better  tbfln 
consult  the  Dictionary.  I  pnay  observe,  that  the  Chulchtdera  of  Hindooatan 
belongs  to  the  tieqera  Borriok  or  Evemia,  which  are  both  in  the  aai^fi 
group  with  RoccBLLA,  (the  ymbilicariea,)  and  closely  allied  to  it  in  ^xteiiiQi 
characters. 


r.i- 


'     -    '  Evef*nia  PrunoHia,  Ach. 

Was  brought  into  use  in"  Glasgow  by  the  late  Lord  Dundonald, 
employed  (duting  the  war)' instead,  of  gum  in  calico-printing,  it  afterwards 
fell  into  disuse  i^  A  Very*  inffeHbr  substitute  for  that  article.— ^ti^/mA  Ihrs, 
vol  Y.  p.  224.       '  ■■  '"'  ^^'*    ^'''  .-..-.•..■; 

The  next  useful  spedfefe  ndticed  by  H'ooUer  is  Bamalina  Fraxina,  Aci. 
which  has  been  used  Tn'terlasgdw  for  the  same  purpose  as  the  Everfot 
PrunasHa,  (fUra,  vol  i.'p:^)"';  and  ffomHhe  apparent  number  of  specitf 
of  this  Genus  in  the  Himalayas,  it  might  be  turned  to  advantage. 
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In  the  next  fiimily  the  Usne^B  are  the  Usneaflorida  and  U.  barbata,  both 
abounding  not  only  in  the  Himalayas,  but  in  all  parts  of  India,  and  hi 
Ceylon,  as  well  as  in  South  America;  where,  according  to  Humboldt,  th^ 
Usnea  barbata  is  employed  as  a  substitute  for  the  RoeceUa  tinctofia. 

In  the  succeeding  family,  the  Cormctdariea,  we  have  the  jileeimia  ptbaJta^ 
Ach.,  or  Bockhak,  (which  is  found  in  the  Himalayas  as  well  as  in  Europe,) 
and  is  said  by  Linnseus  to  supply  the  rein-4e6r  with  food  in  winter 
T^hen  the  snow  is  very  deep  upon  the  ground  ;  for  this  purpose  the 
Laplander  cut  down  the  trees,  that  the  plant  upon  the  topmost  branches 
may  be  accessible  to  this  useful-animal. — English  Florae  vol,  v.  p.  227. 

The  last  useful  species  mentioned  in  Hooker,  is  the 

Cladoma  Eangifetina,  Hoffur. 

This  for  the  greater  part  of  the  year,  and  especially  in  winter,  is  the  sup- 
port of  vast  herds  of  rein-deer,  wherein  consists  all  the  wealth  of  the 
Laplanders.  No  vegetable,  Linnseus  tells  us,  grows  throughout  Lapland  in 
such  abundance  as  this,  especially  in  woods  of  scattered  pines,  where 
for  very  many  miles  together,  the  surface  of  the  sterile  soil  is  covered  with 
it  as  with  snow.  On  the  destruction  of  forests  by  fire,  when  no  other  plant 
will  find  nutriment,  this  Lichen  springs  up  and  flourishes,  and  after  a  few 
years,  acquires  its  fuU  size.  Here  the  rein-deer  are  pastured,  and  whatever 
may  be  the  depth  of  snow  during  the  long  winters  of  that  climate,  these 
creatures  have  the  power  of  penetrating  it  and  obtaining  their  neces- 
sary food.  Linnseus  has  given  a  beautiful  description  of  this  Lichen,  and  of 
these  animals  whose  support  it  is,  in  the  I^a  Lapp,  p.  332,  but  it  is  too 
long  for  insertion  in  this  pl&ce.-^Enfflish  Flora,  vol.  v.  p.  235. 

It  appears  (Ure's  Dictionary  of  Arts,  p.  53,^  that  the  latest  researches  on  the 
Lichens  as  objects  of  manufacture,  are  those  of  Westring  of  Stockholm.  He 
examined  150  species,  among  which  he  found  several  which  might  be  ren- 
dered useful.  He  recommends  that  the  colouring  matter  should  be  extract- 
ed in  the  places  where  they  grow,  which  would  save  a  vast  expenqe  in 
curing,  packing,  carriage,  and  waste.  He  styles  the  colouring  sub- 
stance itself  cutbear,  persio  or  turnsole;  and  distributes  the  Lichens  as 
follows :  [Ure  applies  to  all  the  generic  name  oi  Lichen.  I  have  endeavoured 
to  supply  the  new  nomenclature  from  Hooker.*  H.  C]  1st,  Those  which 
left  to  themselves  exposed  to  moderate  heat  and  moisture,  may  be  fixed 
without  a  mordant  upon  silk  or  wool,  such  are  the  L,  cinerea,  {Urceolaria 
cinera,  Ach.) ;  L.  hamatonta ;  L.  ventosuSf  (Lecanora  ventosa,  Ach.) ;  Z.  coralU' 
nus,  (IgicUum  coralUnum,  Ach.) ;  L,  Westringu,  (Isidium  Westringu,  Ach.) ;  L. 

*  And  have  marked  those  with  a  (*)  which  are  indigenous  to,  or  have  congeners,  in  the  Himalyas. 

5x 
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gdJ^MiUf,  (ParmeliU  saxOtUis,  Ach.);  L.  compassus;  L*  ftorMtM,  (Uwnea  hmn 
beta,  Adh.);  Z.  plie<ttu$f  (Utnea  pUcaUif  Acfa.) ;  L,  tntlpmits,  Hud.,  fBtrrer 
fUmofUM^  Ach.) ;  &i;. 

2.  ThMe  wliieh  det^p  a  colouring  iAstt«r  fixftble 'fikewlse  fritlioiit 
morchmt,  bot  whicli  f  equire  boiling  and  a  complicated  preparation,  such 
are  L,  tuhcameus  ;  L.  fdrmaceus,  (Ramtjima  farinacea,  Ach.) ;  //.  juhtAm^ 
Linn.  (Oleetoria  jubataj  Ach.);  X.  fiiffuraeens,  (Bcrrerajtaffuraeea,  Ach.); 
L.  puhnonariuf,  (Stieta  pt^monana,  Hook.) ;  L,  cormgatus ,"  L.  eoecifenut 
(ScyphophortacocdferuSf  ffook.) ;  L,  dtgitcOtUffSeyphophorus  dtgitatug^  Hook.) ; 
Z.  uncialkj  (dadonia  unciaUSf  Hook.)  ;  L.  adtmcus,  See.  Saltpetre  or  sea  salt 
are  requisite  to  improve  the  lustre  and  fastness  of  the  dye,  given  by  this 
group  to  silk. 

3.  Those  which  require  a  peculiar  process  to  develop  their  colour;  such 
as  those  which  become  purple  through  the  agency  of  stale  urine  or  am- 
monia. Wes^Rg  recommrads  thefbllowiog  mode  of  testing :  he  put  three 
or  four  drachms  of  the  dried  and  powdered  Lichen  into  a  flask,  moiatened 
it  with  three  or  four  measures  of  cold  spring  water ;  put  the  stuff  to  be 
dyed  into  the  mixture,  and  left  the  flask  in  a  cool  place.  Sometiiftes  he 
added  a  little  salt,  saltpetre,  quick-lime,  or  sulphate  of  copper.  If  no  c<^ov 
appeared  he  then  moistened  the  Lichen  with  water,  contahdng  one-twenti- 
eth of  sal  ammoniac,  and  one-tenth  of  quick-lime,  and  set  the  mixture 
aside  in  a  cool  place  from  eight  to  fourteen  days.  There  appeared  in 
most  cases,  a  reddish  or  violet  coloured  tint.  Thus  the  L.  cinereusy  (Urct^ 
laria  cinerea,  Ach.)  dyed  silk  a  deep  carmelite,  and  wool  a  light  oarmehte; 
the  L.  pkyModesj  (P^irmdia  physodes,  Ach.)  gave  a  yellowish  gray ;  the  L. 
pusttdatus  (UmbtUcaria  pusUtlata,  Schrad.)  a  rose  red;  L.  sanffumarimj 
(Leddea  sanffumariuSf  Ach.)  gray ;  L.  tartareus,  (Lecanora  tartareoj  Ach.) 
a  crimson  red,  &c. 

I  cannot  conclude  these  extracts  without  giving  an  accoiznt  from  Um  «f 
the  Orcinef  the  name  of  the  colouring  principle  of  the  Lichen  dea&ittuMy  Adi. 
(Indium  paradoxum  of  the  same  author,)  styled  by  Messrs.  Turner  and 
Boner,  a  most  beautiful  production.  The  Lichen  dried  and  pulverized  is  to 
be  exhausted  by*  boiling  akofaoL  The  solution  filtered  hot,  lets  £iU  in  the 
cooUng  crystalline  flodcs,  wfaidt  do  not  belong  to  the  coiouxing  matttf. 
The  supernatant  alcohol  is  to  be  distilled  o%  the  residium  is  to  be  evapo- 
rated to  the  consistence  of  an  extract,  aiMl  triturated  with  water  till  this 
liquid  will  dissolve  no  more.  The  aqueous  solution  reduced  to  the  con- 
sistence of  syrup,  and  left  to  itself  in  a  cool  place,  lets  faU  at  the  end  oft 
few  days,  long  brown  brittle  needles,  which  are  to  be  freed  by  pressott 
/from  the  mother-water  and  dried.  That  water  being  treated  with  animal 
charcoal,  filtered  and  evaporated,  will  yield  a  second  crop  of   crystids. 
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These  are  Qrcim*  Its  taste  ia  sweet  and  nauseous,  it  mell^  r-eadily  in,  a 
retort  into  a  transparent  liquid,  and  distils  without  undergoing  any 
changes.  It  is  soluble  in  water  and  alcohol.  Nitric  acid  colours  it  blood* 
red ;  which  colour  afterwards  disappears.  Subacetate  of  lead  precipitates  it 
completely.  Its  conversion  into  the  Archil  red  is  effected  by  the  action 
of  an  alkali,  in  contact  with  the  air. 

When  dissolved  for  example  in  ammonia  and  exposed  to  the  atmosphere, 
it  takes  a  dingy  brown-red  hue ;  but  when  the  Oreine  is  exposed  to  air 
charged  with  vapours  of  ammonia,  it  assumes  by  degrees  a  fincf  violet 
colour.  To  obtain  this  result,  the  OrekM  iu  ponder  should  be  plaq^d  iii 
a  capsule,  alongside  of  a  saucer  containing  water  of  ammonia,  i^nd  both 
should  be  covered  a  large  bell-glass ;  whenever  the  Oreine  haa  acquired 
a  dark  brown  cast,  it  must  be  vfithdrawn  from  under  the  bell^  and  the 
excess  of  ammonia  be  allowed  to  volatilize.  As  soon  as  the  smell  of 
ammonia  is  gone,  the  Oreine  is  to  be  dissolved  in  water ;  and  then  a  few 
drops  of  ammonia  being  poured  into  the  brownish  liquid,  it  assumes  a  magni- 
ficent reddish  violet  colour.  Acetic  acid  precipitates  the  red  lake  of  Lichen. 

If  the  above  pages  contain  a  single  hint  which  have  escaped  the  re- 
searches of  your  able  Curator,  or  others  interested  in  his  researches, 
I  shall  be  amply  repaid  for  the  small  trouble  of  transcribwg  th^im,  and 

liave  the  honor  to  remaiui 

Sir, 

>     Your  obedient  servant, 
Dehlee,  5th  October f  1841.  Henry  Cope. 


■^r 


A  Fourth  Memoir  on  the  Law  of  Storms  in  India,  being  remarks  a?id 
documents  relative  to  the  loss  of  the  Ship  Golconda,  in  the  Tyfoons 
of  22nd  to  2Ath  September  1840,  in  the  China  Sea,  By  Henry 
PiDDiNoxoN,  Esq. 

This  memoir  has  arisen  out  of  a  question  p^rof^os^d  to  'me  by  Mr* 
Qreenlaw,  the  active  Secretary  to  the  Marine  Board,  which  was  in  sub- 
stance this  \^^  On  what  day  do  you  think  the  Oolcondd  was  hsL''  ?  I  found 
that  the  investigation  which  I  undertook  in  order  to  reply  to  it  with 
greatest  possible  precisiou,  elicited  facts  of  so  much  importance  that 
they  might  be  wor^h  publicatipn  as  a  s^p|^f^^  inemoir;  not  only  as 
records  4i8tioctly  ^hewiqg.  the  ti-pth  qf  ;the  Law  of  Storms  for  the 
Chiua  Seas,  but  as  .afforcling  to  seajqueu  a  valuable  practical  lesson ;  for 
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^^tUfULberSfifDi^weM^^bw^  ^  three,  two  ships  which  rao  into  the 
storms,  of  which  od&  jfeuodered,.  and  the  other  was  in  great  danger  : 
while  the  third  by  heaving  to,  in  due  time  and  place,  escaped  all  damage! 

The,  Galcondc^y',  as  xay  Indian  readers  well  know,  was  sent  from 
Ma<^as»  with  the  head  quarters  and  a  detachmeat  of  the  37th  Madras 
NatiiEe  Infantry  on  board»  to  reinforce  the  expedition  in  China. 
Together  with  her  crew,  there  must  have  been  nearly  400  souls  embark- 
ed in  her;  she  was  seen  on  the  10th  September  standing  oat  of  the 
Straits  of  Singapore,  by  the  CalcuUa  Theiis,  as  noted  in  Captain  Rocke'i 
reply  to  my  queries,  and  again  in  Lat  13^  44'  N.  Long.  112^  58'  R 
by  the  Thomas  King,  as  Captain  Roche  also  states,  since  which  time 
she  has  never  been  heard  of.  It  is  supposed  she  must  have  perished 
in  the  Tyfoon  of  the  22nd  to  24th  September,  in  which  the  Zttmdon 
Thetis  and  the  Calcutta  Thetis  both  suffered  greatly ;  the  latter  being 
dismast£d.* 

It  may  perhaps  be  necessary  to  remark  here,  to  those  who  are  not 
professionally  acquainted  with  the  navigation  of  the  China  seas,  that 
there  are  two  routes  from  Singapore  to  Canton  during  the  S.  W. 
monsoon,  the  one  being  along  the  coast  of  Cochin  China,  and  the  other, 
the  usual  track,  between  the  Macclesfield  Bank  and  the  Paracels.  We 
,  are  certain,  from  the  Golconda^s  having  been  seen  <m  the  18  th  Sep- 
tember, that  she  took  the  usual  route,  which  was  also  that  pursued 
by  -the  London  and  CalctUta  Thetis  ;  and  as  I  shall  shew,  there  seems 
to  be  the  utmost  probability  that  she  ran  into,  or  was  overtaken  by 
the  centre  of  one  of  the  hurricanes  which  those  ships  met  with,  in 
which  she  foundered.  She  was,  I  believe,  an  old  ship ;  but  her  com* 
mander  was  a  gentleman  of  much  nautical  knowledge  and  experience^ 
though  it  is  possible  that,  like  so  many  more,  he  was  not  fully  aware 
of  the  advantages  derivable  from  due  attention  to  this  valuable  chss 
of  knowledge. 

As  we  have  obtained  the  Log  of  the  CalcuUa,  and  a  detailed  report 
from  the  London  Thetis,  1  have  first  given  these.  I  have  then  followed 
them  by  a  comparative  table  of  the  winds  and  weather  at  noon  and 
midnight  of  each  day ;  and  finally  by  a  summary,  shewing  how  the 
evidence  goes  to  prove  distinctly  enough,  that  there  were  iwo  storms 
ifjayeAiug,  theone  to  the  WNW.  and  the  other  to  the  NNW.  as  will 
be  seen  by  a  careful  comparison  of  the  table,  and  the  outline  chart 
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This  is  an  addftiotml  r^^son,  when^^hip^  are  In  tbeif^ro^er^artdr  lifthe 
storm  circle,  for  heaving  to,  rather  than  scuddfAg.         '  "    ♦     -  n''^  J " 


•        4    I 


\     •  1 1  ;  ♦  - 1 1  *  .  ■     li  /  ■ 


*     R^ort  of  the  Ship  TheiU  itfLohdoH  reduced  toVMtthne:   ' 
In  compliance  with  your  letter  received  this  morning,  I  Torwttr^  you 
the  particulars  of  a  gale  of  wind  encountered  in  the'  China  Sea  fn 

September,  1840.  ' 

19/A  September. — Light  Southerly  winds,  with  hot  sultry  ^eathek* 

Thermometer,  86 J* 

Barometer, :...     29.  94 

1  Lat.  by  Observation,     14*  94'  N. 

LLong.  Chron US**  39'  E. 

Calm  during  the  night. 
20th  September. — South  Easterly  airs  towards  morning,  noon  calm 
and  sultry. 

Thermometer, 87** 

Barometer,  29.90 

Lat.  observation,    14**  63'  N. 

^Long.   Chron 114®  9*  E. 

F.  M. — Light  NW.  winds,  with  gloomy   sky  and  close   weather, 
midnight  close  weather. 

2\st  September — Noon  rain  and    thunder,  with    squally  weather, 

wind  NW. 

Lat.  Observation,  ...     15*  57'  N. 

Longitude,  Chron....  115**9'E. 

j  Thermometer, 84** 

LBarometer, 29.    87 

Sympiesometer  very  unsteady  from  29.  to  29.30  during  theise  24 
hours.  "    ' 

P.  M. — Wind  at  NW.  with  squalls  and  lightning  in  the  NW.' 
8.  p.  M. — Finer  weather,  midnight  squally.  Barometer  fklling  ^ra- 
dually,  wind  very  unsteady  between  W.  and  NW.  large  dropuof  rain. 

22nd  September. — Daylight   strong  breeze  at  WNW.,  h6avy  sea 

frcm  NE,y  sent  down  the  top  gallant  yards  and  masts,  and  <)iherwise 

made  snug ;  the  sky  very  wild  and  threatening.  Nboh^  glass*  ^UH  iiiffing; 

sea  rising  higher  from  the  northward,  and  the  wind  increasing  at  NNW. 

Furled  the  top*  sails  and  lay  to  under  try-sails. 
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rTteHBQmeier, ,.  ^^^<' 

L  Barometor, 29.  64 

\  Sympiesometer, 29.  12  . 

I  LaU  indiffL  Obw 16<'  20'  N. 

L Longitude,... 115^30'  E. 

r.  M. — Wind  iDcreasing  at  NW.  till  midnight,  and  gradually  veer- 
ing to  WN  W.,  blowing  a  violent  gale  with  terrific  squalls :  Barometer 
still  falling. 

2Zrd  Septemher-^A.  u.  Wind  veered  to  West,  blowing  almost  a 
hurricane.  At  4  veered  to  WSW.  still  unabated,  and  at  daylight  veered 
to  SW.,  force  of  the  gale  still  unabated  and  continued  so  till  noon; 
lightning  all  round,  squalls  very  violent,  but  some  appearance  of  amend- 
ment in  the  weather. 
No  observations.     Position  from  observations  next  day. 

'  Sympiesometer  at  noon,    28.  70 

Barometer, 29.  20 

Lat.  Observation,      .  • . .    1 6*»  40'  N. 

[Longitude, 116^  15'  E. 

p.  M.-— Gale  moderating  fast,  veering  to  South ;  6  f.  m.  made  sail,  and 
ran  before  it,  sea  rising  more  than  in  the  height  of  the  gale.  Midnight, 
Barometer  29.  50. 

QAih  September — a^  m*  Moderating,  and  veering  to  Eastward  of  SoutL 
Squalls  with  rain.     Noon  moderate  winds  SSE. 

rLat.  Observation, Id''  25'  N. 

Longitude, 117°  20'  E. 

Thermometer,. Sl^"" 

.Barometer, 29.  80 

Prom  4^is  time  till  the  26th,  on  which  day  we  arrived  at  IVfaeao, 
the  wind  continued  S.  Easterly  and  moderate,  and  the  sea  very  6onlfised« 
I  ther^  heard  that  vessels  which  arrived  the  day  before  us  experienced 
a  giile,  ooamencing  at  North  and  veering  to  East^  instead  of  to  the 
Wdt,  «8  I  experienced  it,  and  those  who  arrived  a  day  or  so  after  us^ 
had' experienced  astrorvg  sti^ady  8W.  gale  upon  the  22d  and  23d. 

*^  ^Iso  'beg'ftirtlier  to  state,  that  the  Golconda^  now  missing,  sailed 
24  hours  before  us  from  Singapore,  also  bound  to  Macao;  and  the 
Tketii'^  Calcutta^  which  ship  arrived  sometime  after  dismastedy  I 
belike  left  Singapore  a  few  hours  after  us.     Another  vessel  in  com- 
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pany  with  us  just  before  the  gale  Art^N^  'li&e  ourselves  without 
damage,  all  which  cireuuMtaiaoes  would  lead  to  the  inference,  that  the 
^ale  was  partial  !n  its  violence,  as  well  as  dtfi^rent  in  its  direction. 
I  shall  be  happy  to  communicate  any  farther  particulars,  if  L  have 
omitted  any  thing  you  might  wish  to  know. 

TliefollotDing  SUatemenlis  abridged/ram  the  Log  Book  of  the  Calcutta 
Thetis,  and  the  reply  of  Captain  Roche^  commanding  her,  0  same 
queries  addressed  by  me  to  him*     The  dates  relate  to  civil  time. 

The  Calcutta  Theds  left  Singapwe  on  the  13th  September  at  day 
light ;  she  had  light  Southerly  and  SW.  3  and  4  knot  (rarely  6  knot) 
breezes  to  the  20th ;  having  passed  Pulo  Sapata  at  9^  a.  m.  00  the 
18tb,  on  which  day  at  noon  her  Lat.  was  10°  10'  N.  Long.  109®  24' 
E. ;  on  the  19th  she  was  in  Lat,  11»  44'  N.  Long.  Ill®  16'  E.  Bar. 
29.79  Ther.  92®.  Current  for  the  past  24  hours,  NE.  by  E.  71  miles, 
having  had  60  miles  to  the  NE.  the  two  preceding  days. 

20th  Sq^tember. — She  was  steering  NE.  with  SW.  and  WSW.  airs 
and  fine  weather.  At  noon.  Lat  12®  40*  N.  Long.  Chr.  1 1 1®  56'  45"  E. 
Bar.  29.  79.  Ther.  89®.  Cairent  NE.  f  E.  18  miles.  At  Midnight 
squally  weather. 

2\st  September,^^Yvm  and  smooth  water;  light  airs  from  WNW. 
till  7  A.M.  At  noon  Lat.  15^  20,  N.  Long.  Chr.  112®  40'  E.  Bar. 
29.70.  Ther.  89®.  A  Itght  drain  of  current  to  the  NE. ;  7  r.  m.  toMM 
freshening  from  NNW.  with  squalls.  Course  NE.  going  6.4  knots.  At 
midnight  thick  cloudy  hazy  weather, 

22nd  September, — Running  to  the  NE.  as  before,  with  wind  at 
NNW.  to  4  A.M.  when  it  was  NW.  Day -light  thick  unsettled  weather, 
with  a  head  sea;  going  5  knots  to  NE.  with  wind  WNW.  Noes  Lat. 
U^SS*  N.  Long.  Chr,  114®  17'  E.Bar.  29.56.  Ther .  86^.  Current 
NE.  i  N.  16jniles.  Wind  W  by  S.— p.  m.  strong. breeses  WSW.  sa^A 
SW.  At  5  p.  M.  every  appearance  of  bad  weather;  sea  rising  from 
NE.  made  all  preparations.  At  9®  30'  heavy  sqwalls,  wind  beisg  al 
SW.  from  6.  p.  m.  ;  split  the  foresail.  Midnight,  ship  u«4er  miasn  trysail 
and  fore  topmast  staysail,  incessant  and  increasing  ^ualls,  and  sea 
getting  up  from  the  SW. ;  heavy  rain. 

2Zrd  September — a.  m.  Blowing  a  tyfoon  from  SW.  gusts  tre- 
mendous, and  in  rapid  succession.  Bar.  fell  from  29.40  to  28.80  in 
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the  two  lionfs  fKraoedfag  midnight  ImpoMible  to  keep  before  the  wind; 
broached  to  twice.  At  3h.  SO' a. m.  blowing  a  perfect  tyfoon  from  SW.; 
hove  to  under  the  iniaBn  try-^^  Day-light,  tjfoon  blowing  most  fim- 
oosly,  with  a  high  torbolent  sea*  bat  Yeaeel  making  good  weather.  7  a.  k 
GusU  more  farioaa»  mizen  try-aail  blown  away,  and  sails  blowing 
from  the  yards,  though  secnred  by  lashings.  Wind  SW.  throogii- 
out  Ship  lying  to  with  head  from  NW.  to  N  by  W.  Daring  the 
morning  lost  mizen  topmast  and  fore  and  main  top  gallant  mastn 
Noon  horricane  as  before,  sea  high  and  cross ;  wind  veering  to 
the  Southward*  Let.  account  15^  SO'.  Longitude  account  115^13' 
£•  Bar.  falling  gradually  from  noon  of  the  22nd  to  10  p.  m.  of 
the  same  date,  when  it  was  at  29.40,  and  at  midnight  fell  to  2SM 
as  before  mentioned. .  Midnight  the  same,  but  squalls  not  so  freqneot 
or  so  heavy ;  sea  very  cross ;  wind  SW. 

2^th  Septen^er. — a.  m.  Wind  marked  SSW.  Heavy  tyfoon  and  higk 
cross  sea.  Vessel  labouring  much.  At  2  a.  m.  the  Bar.  at  28.70, 
the  lowest  depression.  About  this  time  the  heaviest  of  the  slom 
Towards  4  p.  m.  Bar.  rose  gradually.  Wind  South  at  5  a.  m.  Dayligiit 
moderating,  but  the  wind  falling  fast,  caused  the  ship  to  roll  so  mocb, 
that  by  noon  she  had  rolled  away  her  main-mast,  and  suffered  modi 
damage.  Noon,  Lat.  17''  14'  N.  Long,  account  US'"  11'  35"  £.  Bar. 
29.40.  Gale  breaking  and  wind  South.  At  8  p.  m.  SSE*  with  huj 
weather.  The  foremast  was  saved  with  much  difficulty  by  cutting  away 
the  topmast  and  fore  yard.  At  one  time  the  vessel,  by  the  pumps  being 
stove  by  the  fall  of  the  mast,  had  three  feet  water  in  her  hold.  Midnight 
moderate  and  hazy. 

26ik  September— Noon,  Lat.  IS"*  25'  N.  Longitude  115"  57'  £. 

Captain  Roche  remarks,  that,  *^  at  the  conmiencement  W0  had  i 
good  deal  of  lightning,  with  not  much  thunder  or  rain,  and  indeed 
through  the  height  of  the  storm  scarcely  any,  till  about  between  2  and 
4  a.  M.  of  the  24th,  after  which  the  gale  was  on  the  decliife.  The 
Longitudes  are  from  the  means  of  three  watches,  which  weiie  fooD<i 
correct  on  makina:  the  land." 


I  annex  a  tabular  Statement,  shewing  the  relative  position  of  the  i^o 
ships,  as  marked  on  the  Chart  annexed  to  the  Memoir. 
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We  have  now  to  examine  the  construction  of  the  Chart,  and  the 
evidence  there  is  for  the  two  storms  as  there  laid  down. 

Taking  first  the  London  Thetis^  as  the  vessel  which  was  farthest 
to  the  northward,  we  find  her  on  the  21st  September  with  the  wind 
at  NW.  with  ugly  weather,  and  the  Simpiesameter  warning  her, In/ 
its  osciliationst  of  bad  weather  for  the  whole  previous  24  hours  ;  being 
moreover  0.60  to  0.80  below  the  Barometer!*  The  Calcutta  Thetis  had 
thick  cloudy  weather,  with  a  smart  breeze  at  NNW, ;  her  Barometer 
sinking  to  29.  70 

At  noon  on  the  22nd,'  the  London  Thetis^  with  the  sea  rising  from 
the  NE.  and  Northward,  the  wind  increasing  from  NNW.  the  weather 
threatening,  and  the  glasses  still  warning,  very  properly  hove  to  under 
trysails.  We  may  take  the  storm  to  have  fairly  begun  with  her  now, 
and  I  have  thus  laid  down  its  centre  as  bearing  from  her  about  1 30 
miles  to  the  ENE.,  which,  assuming  it  to  be  a  circular  storm,  would 
give  it  a  diameter  of  260  miles. 

The  Calcutta  Thetis  at  the  same  time  has  the  wind  a  strong  breeze 
at  W.  by  S.  to  which  point  her  NNW.  breeze  had  gradually  veered ;  her 
Barometer  had  fallen  to  29.56,  with  threatening  weather  and  a  head 
sea,  the  ship  always  running  to  the  NE.  from  6  to  6  knots  an 
hour.  If  we  look  at  the  circle  of  the  London  Thetis  storm,  we  see 
that  this  could  not  be  the  same ;  for  if  we  extended  it  to  here, 
it  would  give  us  the  wind  at  about  NW.  by  W.  instead  of  W.  by  S.  while 
it  is  to  be  particularly  noted,  that  the  changes  of  wind  which  the  Calcutta 
Thetis  has  from  7  p.  m.  of  21st  to  4  a.  m.  and  noon  of  the  22nd,  are 
exactly  such  as  should  occur  from  a  ship,  and  a  circular  storm  running 
on  the  tracks  which  I  have  laid  down :  the  ship  in  fact  chasing  the 
storm  I  Thus  it  will  be  seen  that  at  4  a.  m.  when  it  was  N  W.  the 
first  circle  on  the  track  of  this  storm  makes  it  so,  and  this  track  must 
be  the  right  one,  because  the  wind  being  W  by  S.  at  noon,  clearly  shews, 
that  the  ship  had  passed  to  the  Eastward  of  the  meridian  of  the  centre 
at  that  time,  i.  e.  the  centre  was  bearing  N  by  W.  from  her  if  it  was  a  cir- 
cle. I  do  not  fail  to  observe,  that  by  this  track  she  is  placed  within  a 
much  shorter  distance  of  the  centre  at  this  time  than  afterwards 
on  the  22nd  at  midnight,  and  during  the  23rd,  when  the  greatest  fall 

*  A  very  beautiful  instance  of  the  importance  of  this  invaluable  instrument. 
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of  the  .Baram0ter  w^a  e)iperm\«6d,(  mtd  .tfa»  tionn  was  raging  in  its 
g^f;9kt^tjiuj7.  $  ttut  ,i^  dqea^  J)^t  app|{igr  ta.tQ«*  tha4  the  winds  from  nooa 
Q(;t^e,/$2qd«  th^itima  i^waa.  a^  W  bj  Sv  to  ih&  foUowiog  midnight,  and 
t9i^jgip9J0^of,  ij^B  4$3r4»  iB^hai^  it  waa  a  3t«adyt  SW.  tyfooo,  allow  as  to 
f^lgo^  apj.pU)^  ii^ok'  We  may  either  aappoaa  that  the  storm  was  ooly 
fqrpi^pg.  OD  the /21  Pit,  or  that  th€i  track  curved  away  to  the  Eastward 
19  account  for  this  possible  anomaly  in  tbe  distance  from  the  centra^ 
U  is  certain  a  storm  must  begin  somewhere,  and  I  presume  it  here  to  have 
done  so  on  the  same  line  as  that  on  which  we  find  we  can  track  H 
as  a  completely  developed  hurricane. 

Again  ;  if  we  attempt  also  to  extend  the  circles  of  this  storm  at  tbii 
time,  i^oon  22nd,  to  the  London  Thetis^  we  shall  find  that  it  would 
give  a  SSE.  wind,  instead  of  a  steady  I^NW.  one,  with  every  ap- 
pearance of  a  storm  and  this  atorm  really  setting  in  a  few  houn 
after,  with  exactly  the  changes  of  wind  whiob  should,  by  the  theorji 
occur.  I  may  perhaps  be  thought  prolix  in  this,  explanation  of  my 
rgai^pns  for  laying  them  dowi^  ^s  two  sefiarale  atorms  ;  but  I  ban 
tj^qught  it  vc^ry  essential  to  our  e^bj^t,  which  is  both  to  register  ibe 
fa^Qtjs,  and  to  draw  useful  conclusions  from  tbemi  to  shew  earefiiHj 
i^pon  what  grounds  any  thing  is  supposed  to  be  proved  wfaieb  m 
assume  or  lay  down. 

,^,4.t  midnight  2^nd-23rd4  we  find  that  the  London  Thetis  ha$  a 
v^ol(eQtg^  WNW,  with  terrific  sfOAlls  and  Barometer  still  falling;  Tto 
)^JN^.  wind  would  place  the  centre  bearing  NN£.  from  her,  aad 
^jilowing  fpr  her  drift  from  nopui  when  she  so  prudently  hove  to^  iJ^ 
<^trja,  at  this  tioc^e  may  be  about  where  we  have  phiced  it.   Tbe' 

Calcutta  Thetis  has  the  wiod  at  this  time  at  SW.  a  tremendous  9^ 
a^sQ^  whipl?k  of  QOAj^se  makes  the  centre  of  her  storm  beasing  NW. 
frofn,  h^r,  a?  I  have,  placed  it,  and  it  will  be  observed  that  tbe 
sf^oe  discrepancy  would  e3^iat»  as  before  if  we  attempt  to  extend  A* 
circle, of  the  one  ship's  st<^ri9L  to  the  place  of  the  others  shewing  I  thio^ 
t9)d|f9^$N99K^tip9,  (jtQV  ^places,  of  both  ships  are  perfectly  well  as- 
certained,) that  there  must  then  have  been  the  two  storms  which  I  ^"^ 

^^h^r^is.ft^eRy  rcwaRfeaWoM  of  the  CedeuUa  l^etis'  Barometer;'* 
2|^,40  ,^0  2a:9Q>  qv  more  ^han  half  an  inch  in  the  two  hours  precsci^ 
this  epdc^  <mididghi^  of  29rd>  and  w^  find  that  at  2  a.  m,  on  the  W 
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it  had  reached  it  maximum  depression  of  28.70  Now  we  have 
not,  UDfortanately,  the  London  Thetis*  Barometer  fcv  this  moment, 
but  we  mof^  suppose  this  fall  to  have  arisen  from  the  near  appulse 
of  the  two  tempests  ?  There  map  have  been  a  point,  midway  between 
them  at  which  the  barometrical  depression  arising  from  both  storms  may 
have  operated,  though  the  winds  were  directly  opposed.  What  this  produ- 
ced we  know  not.  It  might  have  been  a  calm,  but  it  was  quite  as  pro- 
bably, a  succession  of  awful  gusts  from  every  quarter  of  the  compass 
mixed  with  calms,  (almost  as  dangerous  in  such  weather,)  much  resembling 
the  sort  of  weather  which  every  seaman  has  seen  near  the  line,  on  the 
coasts  of  Africa,  or  on  those  of  Borneo,  in  violent  thunder  storms  of  long 
duration ;  but  of  course  far  more  violent,  and  with  a  most  dangerous  sea. 
At  noon  of  the  23rd,  the  London  Thetis*  storm  having  travelled  on- 
wards, as  by  the  track,  and  the  vessel  having  drifted  the  other  way,  she 
^as  the  wind  at  SW.  and  "  some  appearance  of  amendment,''  though 
the  Simpiesometer  and  Barometer  are  still  at  the  lowest  registered 
depression.  By'  5  f.  m.  she  could  bear  up,  the  storm,  having  veered 
to  South,  and  what  is  worthy  of  remark,  we  find  that  as  she  approaches 
aod  crosses  the  track  we  have  laid  down  for  that  of  the  centre  of  the 
storm,  she  has  then  the ''  sea^rising  more  than  in  the  height  of  the  gale,"  \ 
which  is  some  evidence  that  we  are  not  far  wrong.  . 

The  Calcutta  ThetiSy  which  was  now,  provident iallj,  lying  to,  had  the 
weather  at  noon  of  the  2Srd  terrific ;  but  towards  midnight  she  has 
fewer  stalls,  the  wind  veering  to  SSW.  after  that  time,  and  to 
South  by  daylight  on  the  24tb.  At  noon,  it  fell  so  fast,  that  she 
roUfd  away  her  mainmast,  and  was  nearly  foundering  by  her  pumps 
h^fig  destroyed  by  the  fall  of  the  mast.* 

^She  did  not  cross  the  previous  track  of  her  own  storm  after  she  bore 
up»  but  that  of  the  London  Thetis*  storm  is  dose  to  her  position  at  noon ; 
a»i  though  the  sea  had  had  24  hours  to  go  down  since  the  centre 
passed,cthei  latter  portion  of  it,  and  that  part  of  the  sea  of  the  CalmHa 
Thetis*  storm  which  reaches  this  point,  may  well  have  assisted  tO 
produce  this  dangerous  sea. 

I  have  thus  shewn,  I  hope  distinctly,  and  almost  to  a^mathetnatical 
certainty,  that  there i^eie  two  storms.  From  thelo^a  bf^ ^>ngl^ "ships, 

♦  Thii  is  woTtbff  the  attteirtion  bf  s^eteen  and  ownew.  The  ptraips,  especially  m  small 
vessels,  seem  placed  to  insure  the  most  frequent  oecutrenee  possible,  of  this  fatal  ac- 
cident ;  and  no  doubt  vessels  have  been  frequently  lost  through  it. 
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the  tracks  are  not  easily  laid  down  very  correctly,  so  that  allonrance 
mast  be  made  for  this  imperfection.     To  say  where  the  unfortunate 
Gohonda  perished  i»  of  coarse  impossible,  for  like  the  Calcutta  ThetU^ 
which  was  in  great  danger,  she  may  have  foundered  after  the  storm. 
The  probability,  however,  is,  that  she  was  tempted  by  the  Westerly 
breeze  to  run  on,  as  the  Calcutta  Thetis  was,  and  was  thus  lost  by 
running  into  the  centre  of  the  tyfoon.     There  have  been,  even  with 
,  our  limited  knowledge  and  field  of  research,  so  many  instances  of  this 
kind,  (See  Third  Memoir  in  Journal  Astatic  Society,  vol.  ix,  p.  1053) 
that  we  are   not  judging  harshly,   I  think,  if  we  suppose  this  awful 
loss    to  have  arisen  from  another  of  them.  The  lesson  afforded  by  this 
investigation  is   one  which  the  dullest   may  read.     Of  three    ships 
exposed  to  storms  of  the  same  kind,  the  commander  of  one,  taking 
'due  warning,   and   probably   well  acquainted     with  the    Theory   of 
Storms,  heaves  to  and  makes  all  snug,  which  is  what  ought  to  have 
.been  done ;  for  he  was  in  the  South- Western  quadrant  of  a  storm  travel- 
ling across  and  ahead  of  him.  The  second,  with  less  warning  it  is  true, 
having   apparently   no  Simpiesometer  on  board,  and  tempted  by  the 
fair  wind,  runs  on  and  narrowly  escapes  foundering ;  for  as  will  be 
seen,  he  runs  along  the  South- Eastern  edge  of  his  storm ;  and  the  third 
we  may  easily  suppose  to  have  perished  through  an  error  of  the  same 
'kind  leading  him  farther  and  into  the  dangerous  centre. 
"    I  ought  not  to  omit  remarking  here,  the  exact  confirmation  of  the 
theory,  which  we  find  in    the   report  of   the   London  Thetis^  when 
Captain  Cass  mentions  that  the  ships  ahead  of  him  had  gales  at  North 
Veering  to  Eastward.    This  is  exactly  what  should  occur,  and  proves  to  a 
certainty,  that  this  tyfoon  was  a  rotatory  storm.     I  should  mention  also, 
that  the  storm-circles  on  the  chart  are  not  struck  with  any  reference 
to  the  sizes  of  the  vortices,  of  which  we  know  nothing,  but  simply 
to  shew  the  winds  at  noon  and  midnight ;  and  from  centres  upon  the 
supposed  tracks  of  the  tyfoons  as  far  as  these  can  be  ascertained  by 
careful  projection.  . 
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BiHANA. 

O.  Homo  Sapiens. — Mass  of  population  belongs  to  Kalmuc  subdivU 
sion  of  the  Great  Mongolian  stirps,  with  some  admixture  of 
Indian  stock.  In  the  Tarai  and  low  valleys  of  the  hills,  are 
some  traces  of  aborigines  of  Southern  race,  like  the  Bheels, 
Coles,  &c.  These  latter  are  denominated  Th^rii,  Denw^r,  Durre, 
Manjhi,  and  Brahmoo. 

N.B. — As  to  location,  the  following  initial  letters  signify  as  follows : — H. 
is  habitat,  and  G.  after  it  is  general,  that  is,  both  Tarai  and  all  three  regions  of 
the  hills.  L.  is  lower  hilly  region.  C.  is  central  hilly  region,  and  N.  is 
northern  hilly  region.  T.  is  Tarai  and  saul  forest,  or  the  plains  at  the  base  of 
the  mountains.  For  a  general  sketch  of  features  and  character  of  the  above 
four  regions,  see  Catalogue  as  first  printed  apud  Journal.  Asiatic  Society. 

QUADRUMANA. 

SiMIADA. 

1.  Semnopithecus  necnon  Cercopithectts. — Gen.  ch.  nobis.  Facii^l 
angle  45  to  50 :  face  flat :  nose  short  with  long  narrow  lateral 
nares :  limbs  long  .\  thumbs  small  remote :  no  cheek  pouches^: 
5th  tubercle  on  last  molar  present  or  absent :  callosities  large^: 
canines  variable,  large  only  in  grown  males :  stomach  sacciy 
latcd  and  banded  as  well  as  in.testines:  tail  very  long,  coni- 
monly  tufted,  and  exceeding  the  length  of  the  animal.  Agil^ 
grave,  gregarious,  not  docile.  ^ 

1.   Sp.  new.  schist  aceus  nob.  (Nipalensis  of  former  catalogue, 
see  remark  at  end.) 
H.  T.  and  L.  more  rarely  C.  and  N.  even. 

2-3.  Macacus  ?  Pithex,  Nob — Gen.  ch.  nob.  Facial  angle  50 :  muz- 
zle not  elongated.  Callosities  and  cheek  pouches  large.  But. 
tocks  often  nude.  Structure  compacter,  but  generally  like  that 
of  Semnopithecus ;  limbs  shorter,  thumbs  larger,  orbits  more 
salient,  head  rounder,  canines  similarly  variable,  naret  shorter. 
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roander,  and  more  terminal  stomach  simple.  Coecum  and  rectom 

laculated.    Tail  equal  to  half  the  length  of  the  animal.  Agile, 

li^ly,  gr^arieut,  iamiliair  and  docile. 

2.  Sp.  new.  Oinops  el  Pelops,  noh. 

H.  of  the  i&nt,  T.  L.  and  C. — of  the  second,  N. 

VESPERTILIONID^. 

Rhinolphinjb. 

4.5.  Rhinolphus. — 2  Sp.  new.  Armiger  et  Tragatus^  Noh.  H.  C.w 
far  as  known. 

Pteropinjb. 

6-7-  Pleropus. — 2  Sp.  new.  Leaoocephalus  et  Pirivarus^  Nob.  The 
first  is  alleged  to  he  identical  with  Medius  Aact ;  H.  T.  paoeo. 
ger  in  hills. 

Vbsprrtilioninje. 

8-12.  Vesperiilio.-^&  Sp.  new.  Formosa,  Fuliginosa,  Sahbadia  Mo- 
ricola  et  Labiata  Nob.  H.  C.  so  &r  as  known. 

PERCE  VEL  CARNIVORA. 
FsLiDJs,  genus — felis,  subgenera. 

13-19.  Felts. — 7*  Sp.  Tigris,  Pardus,  Leopardus,  Macrocelis,  Nepal- 
ensis  Aact.  Viv^rriceps  et  Mnrmensis,  Noh.  Viverriceps  is  iden- 
tical with  Viverrinus  Auct.  Of  1,  2,  3.  H.  G. ;  of  4,  5,  ?.  C; 
of  6.  T.  but  Leopards  are  nearly  confined  to  the  hills. 

20.  Lynchus. — 1.  Sp.   new.   Erythrotus,  Noh.  apparently  identical 

with  F.  Chaus  Auct.  H.  G. 

Ganidjs.  genus^^cAvis,  subgenera. 

21.  Canis. — 1.  Sp.  domestic,  two  varieties  of  the  Mastiff  and  two  of 

the  Terrier  of  Tibet ;  the  Pariar  of  the  plains,  and  cross-breedi 

with  the  first ;  of  4  first  H.  N. ;  of  rest,  G. 
22-23.  Vulpes, — 2.  8p.  Indicus,  Nob.  et  Montanus,  Pearson.  Indieos 

it  apparently  identical  with  Bengalensis,  Necnon  Kookri,  H.  of 

first  T ;  of  seeoiid,  C.  and  N. 
24.  Saealims,  Smith,  Oa^ffoms,  Ntb.^-^aekall,  1.  Sp.  Indieos,  Nob.nr. 
,  of  Aureus?  H.  Q. 
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25.  C4ffn  Nobw— ^Genend  ifcMi0turetttiddelitl«ioiiMC;Milr>ibiit  molars 
II  only,  the  ad.tQb«tatikir'beii]9.«ii»i<iMitt.  (MMtfiMid  aspect 
of  the  last.    Head  blunten   Tailftod  catrkirSV-  ^  3?«lits  12  t<^ 
14.  Venatory,  grega^us;  d<^(ni9t^m^w.i'/^«  >     -•    v 

1.  Sp.  Caon  PrimsfrvasvNob.  typft-«4CtfniiiFltMivii8  tf  Bengal. 
Asiatic  Society's  Transactions^  (subsequently  named-the  type- 
ChryssDUS  by  Smith.)  H.  L.  C.  and  N. 

MUSTELIDiE. 

ViVERBINiB. 

26.27-  Herpestes. — 2  Sp.  new.  Oriscus,  A  act.  et  Auropunctatus  Nob. 

The  latter  is  alleged  to  be  identical  with  £dwardsii  Auct.  H. 

T.  and  G.  respectively. 
28-29.  Viverra  AuctJ*  Size  large^  robust  habit,  never  climbs,  thumb 

not  remote,  nails  obtuse. 

2.  Sp.  new.  Melanuros  et  Civettoides,  Nob.  H.  G. 

303-1.  Fivefricula,  Nob.-^S\ze   small,  scansorial,  habit  vermiform, 

nails  more  or  less  raptorial,  and  thumb  remote^  pouch  as  in 

Viverra. 

2 — Sp.  Indica  et  Rasise  Auct^  H/  T. 
32.  Prionodon. — 1.  Sp.  new.  Pacdicolor  Nobis,  H.  G.  and  N. 
33-35.  Paradoxurus. — 3  Sp»  new.  Hirsatus,  Nepftlensis.  et  LiM9ig«i> 

H.  T.  G.  N.  r^pectively. 

N.  B. — First  ponibly  identical  with  Bondar. 

36.  Atluru8.—l  Sp.  FulgeuB  Auct.  the  Wah,  H.  N. 

MuSTELINiB. 

37-40.  Miistela.^4.  Sp.  M.  Erminea  Auct  and  three  new,  Hemacha- 
lanus  et  Galotis  et  Aoriventer  vel  GatUfty  Nob.  H.  G. 

A\.  Maries* — 1.  Sp.  Flavigula  Auct  H.  C.  ..  ;,     ^     ^   .  ,.    ^ 

42-47*  Luira,—6.  Sp.  Leptonyx.et.  N«|i^  ^ij^f  t^ai^dlfaw  fe^*^  Taray- 
ensis  Monticola,  Indigitati^-  AurQt«U|;iR^,,J^fb,..^t.4  3  first 
is  T.;  of  3  next,  L,- and  C,^         .     j    .pi    f,     .    .,  .  i    -"j    " 

48.  Guh — 1.  Sp.  peyn,  Nipakpaia,  ,Not)u.,.04Jepa4  to  bg  ^fientical 

with  Helictis  moschatus  of^r^  $fi^^^apL^^\ih'Gj^9^  Orien- 

.   tali?ofBpr«^ld.)gLJ*      ,,.,,  .J;.,,  ^,,.^  JZx,^.   ^' 

•  These  arc  differential  characters  merely  and  are  ouw'.    sie  Vivef  riclila. 

5z 
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49.  Mesobema  (olim  Urva)  Nob. — Teeth  as  in  Herpeetes,  but  blunter; 

stracture  and  aspect  precisely  mediate  between  Herpestes  and 
^  Galo.    On  either  side  the  anus  a  large  hollow  smooth-lined 

gland  secreting  an  aqueous  foetid  humour^  which  the  aninnl 
ejects  posteally  with  force.  No  subsidiary  glands,  nor  any 
unctuous  fragrant  secretion.  Teats  6,  remote  and  ventral; 
orbits  incomplete.  Parietes  of  the  scull  tumid,  with  small 
cristse. 

1.  Sp.  M.  Cancrivora,  Nob.  type :  the  Gulo  Urva  of  Asiatic 
Journal,  Nob.  H.  L.  and  C. 

UasfKiB. 

50.  Ursiiaxus,  xVo*.— Molars  -f.  ^.  of  ursine  flatness  almost  on  the 

crown,  but  the  last  above  transverse,  and  less  than  the  carnas- 
sial  tooth.  Aspect  and  size  of  Ta&us.  No  ears,  coarse  scant 
hair,  anal  glands  as  in  Mydaos.  Genital  organ  bony,  and 
annulated  spirally.  Typically  plantigrade  and  fossorial.  Car- 
nivorous. Teats  4  in  a  transverse  parallelogram. 
1.  Sp.  Inauritus  Nob.  Indian  Badger  of.  Pennant  and  Hard- 
wicke  type.  H.  L. 

N.  B.—This  form  I  still  think  is  erroneously  sought  to  be  identified  with 
Katelus  Mellivorus. 

51.52.  Ur8US.-^2.  Sp.  Tibetanus  et  Isabellinus  Auct.  H.  of  first  is  C 

second  N. 
53.  Prochilus. — 1.  Sp.  Labiatus  Auct.  H.  T. 

SORECID^. 

54-56.  Erinaceus. — 3.  Sp.  Spatangus  CoUaris,  et  Grayii  Auct.  H. 

C. 

57-58.  Sorex,'—2.  Sp.  Indicus  Auct.  et  Pygmaeus  Nob-  H,  G. 
59,  Talpa — 1.  Sp.  new.  Micrurus  Nob.*  H.  C.  and  N. 

*  Specific.  Character  Uniform  velvet  black  with  silvery  grey  gloss  iridescent 
when  moist;  nude  snout;  feet  and  tail,  fleshy  white;  the  last  very  minute  ;  structure 
otherwise  tyfcical.' Snout t» ramp  finches.  Head  IJ.  Tail  i    Palma   and  nails  !■ 

13 

Planta  and  nfiils  ^ 
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UNGULATA. 

Pachtdebmes. 

60.  Elepha8.—h  Sp.  Indicus  Auct.  two  varieties,  Isodactylus  et  He- 

terodactylus  Nob.  H.  T.    * 

61.  Rhinoceros. — 1  8p.  lodicus  Auctf.  H.  T. 

AXAFLOTHEBES. 

62.  Sus. — 1  Sp.  S.  Aper  Auct.  the  wild  Boar,  two  varieties,  Aipomus 

et  Isonotus  Nob.  H.  6. 

Edentates. 

63.  Mania, — I  Sp.  new.  Auritus  Nob.  alleged  to  be  identical  with  the 

common  Indian  type  or  Pentadactylus.  H.  G. 

RUMINANTES. 

Bovine. 

Genus  Bos*  Subgenera } 

64.  Bos. — Cranium  moderate,  proportional,  or  without  excess  in  the 

cerebral  or  facial  region ;  frontals  shorter  than  the  face,  flat, 
and  not  broader  than  long.  Occipital  plane  of  the  scull 
quadrangular,  never  arched  along  the  culmenal  line,  nor  in. 
dented  by  the  temporal  fossae,  smaller  much  than  the  frontal 
plane  and  forming  an  acute  angle  therewith.  Horns  attached 
to  the  highest  line  of  the  forehead,*  rounded,  moderate,  curved 
up  or  down  or  forward ;  13  pairs  of  ribs ;  no  true  dorsal  ridge, 
but  sometimes  a  fleshy  hump;  dewlap  and  muzzle  large  and 
square. 
1  Sp.  and  type.  Bos  Domest :  Nipalese  varieties  of.  H.  G. 

N.B. — These  Bovine  characters  are  all  ours.     See  Jourqal  Asiatic.  . 

65.  Bibos  Nobis. — Cranium  large,  massive,  exhibiting  preponderance 

of  the  frontal  and  cerebral  portion  over  the  facial;  frontals 
as  long  as  the  face,  concave,  broader  than  long,  and  sur- 
mounted  by  a  large  salient  crest  ascending  above  the  highest 
bases  of  the  horns.  Occipital  plane  of  the  scull  spheroidal,  very 
large,  larger  than  the  frontal  plane,  deeply  indented  in  its 
centre  by  the  temporal  fossae,  and  forming  an  acute  angle  with 
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the  frontal  plane.  Horns  attached  below  the  highest  line 
of  the  frontals,  massive  bat  short>  ovoid  or  subtrigonal,  ind 
curving  asoendantly ;  thirteen  pairs  of  ribs ;  a  true  dorsal  ridge 
co-extensive  with  the  ribs  and  terminating  abruptly;  dewlip 
and  muzzle  small ;  period  of  gestation  longer  than  in  Bo8. 
I  Sp.  and  type.  Bibos  Cavifrons:  probably  the  Bos  Gaunu 
of  authors.  H.  T. 

N.  B. — GavsBUS,  an  aberrant  species  leading  to  Bos  ? 

QQ.  Bison, — Cranium  moderate,  depressed,  inclining  to  Babalioe 
forms  in  the  excess  of  the  facial  portion  over  the  frontal,  and  in 
the  rounding  off  of  the  frontals  into  the  occiput ;  frontals  de- 
cidedly  broader  than  long,  more  or  less  convex,  and  forming  an 
obtuse  angle  with  the  semi-circular  or  trigonal  occipital  plane 
which  is  strongly  ridged  hy  the  parietes  at  its  summit,  is 
smaller  than  the  frontal  plane,  and  moderately  indented. 
Horns  attached  rather  in  advance  of  the  parietal  apex  of  the 
cranium,  small,  rounded,  curving  ascendantly,  or  out  of  the 
horizontal ;  14  (or  15)  pairs  of  ribs;  a  true  dorsal  ridge,  bat 
confined  to  the  withers,  and  terminating  posteally  in  a  gradual 
slope;  dewlap  none;  muzzle  small.  Types  B.  Americanos et 
Poephagus. 
I.  Sp.  Poephagus  in  Nepal.  H.  N.  and  also  Tibet. 

67.  Bubaius. — Cranium  large,  elongate,  compressed  or  narrow,  dis- 
proportional,  exhibiting  great  excess  (a  3rcl)  in  the  facial  over 
the  frontal  or  cerebral  portion  ;  frontals  short,  narrow,  convex, 
usually  forming  an  obtuse  angle  with  the  occipital  plane,  which 
is  large  and  circular  in  proportion  to  the  obtuseness  of  that 
angle,  and  to  the  consequent  rounding  off  of  the  culminal  lio^ 
of  separation;  parietals  merged,  not  ridged  as  in  the  last^ 
nor  eulmenal.  Horns  attached  to  the  ends  of  the  highest  line 
of  the  scull,  always  exceeding  in  length  that  of  the  cranioJii, 
and  usually  greatly  so,  depressed,  strictly  trigonal,  and  neither 
ascending  nor  descending,  but  directed  horizontally  backwards; 
thirteen  pairs  of  ribs ;  no  true  dorsal  ridge  nor  fleshy  haunch; 
muzzle  large  and  square;  dewlap  medial. 
1.  Sp.  and  type,  Bubalus  Ama,  foem.  Amee,  two  varieties* 
Macrocerus,  et  Speirocerus,  Nob.  H.  T. 
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AnTBLOFIDJS   YSIi  CAPBID^. 

68-69*  Antdopa. — 2  Sp.  Cervicapra  Auct.  et  Pennettii  Auct  ?  Bha- 
ratensis^  Nob.  Vulgo^  the  Chouka  or  Ravine  Deer.  It  seems 
to  be  identical  with  Africana  Auct.  H.  T. 

70.  Pantholaps  Nob. — Molars  ^ ,  incisors  erect,  strong    and  rectili- 

nearly  ranged.  Horns  ivith  clear  sinus  in  cores,  long,  slen- 
der, erect,  sublyrate,  inserted  between  the  orbits,  compressed, 
nodose,  and  approximated  at  their  bases.  Large  inquinal  purs- 
es. No  suborbital  sin us.^  Nose  ovine,  bluff  and  hairy.  Large 
intermaxillary  pouches  or  subsidiary  nostrils.  Knees  simple. 
Ears  pointed,  short.  Tail  short,  full.  Hoofis  low,  broad  and  pad- 
ded  with  large  interdigital  pores.  Size,  habits,  and  general 
aspect  of  Antelopa  et  Oazella.  Females  hornless,  with  lesser 
inguinal  purses,  and  two  teats. 

1 — Sp.  new,  and  type  Antelope  Hodgsonii  of  Abel ;  the  Chiru 
of  Tibet.     H.  N.  transnivem. 

71.  Tetracerti8.--'\  Sp.  Chickara  necnon  Quadricornis  Auct.    Chou- 
singha  of  Hindoos.  H.  T. 

72-73.  Nemorhcedus  vel  Kemas, — 2  Sp.  Ooral  (Hardwickii)  et  Pro- 
clivus  vel  Thar  Nob.  H.  C.  and  N. 

74.  Copra,  wild. — I  Sp.  C.  Ibex  Himalayan  variety  and  tame,  two 

varieties  of  the  common  Goat  and  two  of  the  Shawl  Goat,  or 
Sinai ;  1  2,  Doogoo  ;  3,  Chllngra ;  4,  Chappoo.  H  of  1,  is  N. ;  of 
2,  3,  C. ;  of  4,  5,  N.  and  Tibet. 

75.  Hemitragi^a  Nob — General  structure,  odour,  and  horns  of  Capra, 

but  having  a  small  moist  muzzle  and  four  teats  in  the  females ; 
no  interdigital  pores.  H.  N. 

]. — Sp.  and  type,  Capra  Quadrimammis  vel  Jharal  Nob.  C. 
Jemlaica  of  H.  Smith? 

N.B. — Mr.  Ogilby  has  unwisely  confounded  this  type  with  his  Kemas,  the 
characters  of  which  group  were,  by  the  by,  first  correctly  stated  by  myself,  as 
were  those  of  Hemitragus.  The  Goral  or  type,  or  Kemas  has,  (besides  a 
larger  muzzle  than  that  of  Jharal,)  interdigital  pores ;  the  Jharal  or  type 
of  Hemitragus  ha«  none,  wherefore  Mr.  Ogilby  was  especially  bound  by  his 
own  principles  not  to  confound  the  two. 

76-77.  Ovis,  wild. — 2  Sp.  new,  Ammonoides  Nob  et  Nahur  Nob; 
and  four  tame  varieties  ;  viz.  the  Hiinia,  B^rwfil,  C&go  and  Sil- 
ingia.  H.  of  1,  2,  is  N. ;  of  3,  N. ;  of  4,  .5,  6,  C. 
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CBRVID^. 
Gcniit  Cuws-— Snbgenerm. 

78.  Cervus.'^l  Sp.  Elaphus  of  the  Saul  forest^  poesiblv  a  distind 

species,  Affinis  Nob.  Bara  Singha  of  Hindoos.  H.  T. 

79.  Pieudo^cervus  Nob. — 1  Sp.  Cenms  Wallichii  Auct.  type.    Tifl 

nearly  obsolete.  Horns  branched  at  the  base  as  in  Cerros. 
above  as  in  Rasa,  and  qnadrifdrcate^  size  smaller. 

N.B.— Alleged  to  be  identical  with  Affinis.  H.  N. 

80.  Rueenms  Nob. — ^Aspect  and  size  mediate  between  £laphfis  and 

Hippelaphns.  Muzzle  remarkably  pointed.  Homa  modenUi^ 
smooth,  pale ;  one  forward  basal  process  on  each  beam  ;  no  me. 
dian  ;  summit  branched  as  in  Elaphus.  Canines  in  males  oolj. 

N.B. — These  subgeneric  characters  are  oars,  and  are  confessedly  frailly  haxd, 
but  not  less  so  than  the  admitted  distinctions.  The  whole  family  reqoiies 
reconstruction. 

1— Sp.  new,  Cenrus  Elaphendes  Nob.  H.  T.  This  is  idenU'ei/ 
with  the  C.  Duvancellii  of  Cnvier. 
8U83.  Riua» — Canines  in  both  sexes.     Heavily  maned.    Horns  wi(& 
one  basal  and   one  superior  process,  thick,  dark,  and  pearled. 
3. — Sp.  ne w^  Jaraya  et  Nepalensis  et  Heterocervus'  Nob. 

N.  B.  Jaraya  probably  identical  with  Uippelaphus  et  Aristotelis.  H.  T. 
and  L.  rarely. 

8^-86.  Axis. — 3.  Sp.  Ist  Cervus  Axis  Auct  or  Axis  Major  Nob.  Sod 

Axis  Minor,  Lesser  spotted  Deer  Nobis,  and  3rd  Axis  Frod- 

nus.     Smith.  H.  T. 
87*  Stylocerus  — Sp.  new,  Ratwah,  Nob.     The  Kaker  and  Barking 

Deer  of  Europeans.     Probably  identical  with  the  insular  type 

or  Cervus  Muntjac.     H.  T.  L.  and  C. 

MoSCHIOiB. 

88-90.  Mosckus. — 3.  Sp.   new.   Leucogaster,  Chrysogaster,  et  Satu- 
ratus.  Nob. 

K.  B. — Sattzratns  is  probably  identical  with  the  Moschatus  of  LinnaBUS.  H- 
H.  aad  Tibet. 

91.  Tr0(4fulm*-^i  Sp.  hew^  Mimenoides  Nob.  Vulgo  Bijay.  H.  T. 

SOLIFEDES. 

92.  EquusJ-^l  Sp.  two  smalF tame  Himalayan    and   Trans- Himalaf- 

an  varieties     H.  N.  and  Tibet. 
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93.94.  Mu8y  Rata.-'d  Sp.  Raltus  Auct.?  Rattoides  Nob.  Decumanus 

Auct.  Decumanoid^s  Nob.  Nemorivagai,  et  Nitidua^  et  Hy. 

drophilus,  et  Ni^iveater  Nob.  H.  C.  and  N.  so  far  as  known. 
99.102.  MtAscultM  Nob,  Mice — 4  Sp.  new,   Cervicolor,  Dumecolus, 

Nipalensis,  et  Dubius  Nob.  H.  C.  and  N.  so  far  as  known, 
103-104.  Arvteolaf  Neotoma. — 2  Sp.  new,  Pyctoriset  Myotbrix  Nob. 

also  probably  the  Hydrophilus  introduced  above.  H.  C.  and  N. 

105.  Arctomys. — 1  Sp.  new.  Himalayanas  Nob.  H.  N.  and  Tibet. 

106.  Rhizomt/s* — 1  Sp.  new,  Badius  Nob.  H.  L.  and  C. 

SciUBIDiE. 

107-109.  Scturus. — 3  Sp.  new,  Macruroides,  Locria  et  Locroides  Nob. 

H.  L.  C.  and  N.  indiflFerentJy. 
L 10. 112.   Sciuropterua. — 3  Sp.  new,    Magnificus  et   Chrysotrix,  et 

Alboniger.    H,  L.  C.  and  N.  rarely  L. 
L 13.  Hystrix. — 1  Sp.  new,  Nipalensis  Nob.  Leucurus.  H.  G. 
114-115.  Lepu9. — 2  Sp.  new,  Macrotus  et  Oiostolus  Nob.  H.  of  1st, 

6.  ;  or  2nd  N.  and  Tibet. 

N.  B. — These  are  the  Indicns  et  Omodiue  of  former  catalogue;  but  several 
local  names  are  now  dropt 

116.  Lagomys. — 1  Sp.  Nipalensis  Nob.  H.  N.  and  Tibet. 

In  all  116  species,  of  which  probably  55  to  60  are  new.  Their  de- 
scriptions, with  four  or  five  exceptions  only,  are  to  be  found  in  the  Jour- 
nal of  Bengal  Asiatic  Society,  and  in  that  of  Mr.  McClelland.  The  re- 
maining  four  or  five  yet  unpublished  are  forthcoming  shortly.  The  cata- 
logue is  considerably  enlarged  since  it  was  last  published  in  Lin.  Trans. 
A.  D.  1838.  Some  uncertainty  still  hangs  over  the  intimate  structure 
of  the  murine  animals,  but  all  the  rest  have  been  carefully  allocated  in 
the  modern  genera  after  full  examination  of  their  conformation,  while 
their  special  habitats  have  been  determined  upon  accurate  information. 

I  have  lately  seen  a  critique  by  Mr.  Ogilby  of  my  labours  in  this 
department,  but  I  cannot  siiy  it  is  distinguished  by  mfieh  candour. 
It  is  well  known,  that  when  Mr.  Ogilby  wrote,  several  successive  cata- 
logues  of  mine,  embodying  the  iipproving  results  of  n^w  informs^^ioAi, 
and  greater  skill  in  the  appreciation  of  it,  existed ;^  and  had  Mr.  Ogilby 
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b«en  tak«n  out,  and  we  Iiave  now,  Uierefore,  two  examples  illustrating  differentia  of 
the  skull  of  this  highly  interesting  genus.     It  pertains  to  the  restricted  division  of 
PlarOigrada,  which  have  two  true  molars  on  each  side  of  both  jaws,  posterior  to  tiie 
eamcuaery  or  scissor-tooth,  a  distinction  serving,  with  other  characters,  to  separate  then 
(as  a  different  natuml  group)  from  the  Badgers  and  allied  forms,  which  latter,  associatei 
with  the  Weasels  and  their  allies,  form  another,  equally  distinct,  that  might  be  tenud 
SubplanUgrada  :  these  have  but  one  true  molar  in  each  jaw,  posterior  to  the  sciflor- 
tooth  ;  which  latter  is  merely  the  hindmost  of  the  false  molars,  and,  as  such,  if  R- 
presented  by  a  deciduary  tooth  in  the  young  ^niipftl,  which  is  never  the  case  widi  tm 
molars.    There  are  some  genera  in  which  the  scissor-tooth  can  scarcely  be  detenniiwd 
except  by  this  test,  and  the  Bintnrong  is  one  of  them.     Both  divisions  here  indioled 
are  distinguished  from  all  the  other  Carniwira  (Cuv.)  by  the  absence  of  a  cflMss 
co/t,  wherein  they  resemble  the  greater  number  of  Insectivora  (Cuv.)     The  ab- 
sence of  a  cacum  is,  indeed,  assigned  by  Baron  Cuvier  as  a  character  common  to  the 
whole  of  his  Insectivora  ;  but  M.  M.  Diard  and  Duvaucel  had  long  previously  to  tk 
publication  of  the  2d  edition  of  the  Regne  Animal,  noted  the  existence  of  this  vuen 
in  the  genus  Tupaia^  Raffles ;•  (Cladobates,  F.  Cuv. ;  Glisorex,  Blainville  ;  Hylosck 
Tern  ;)  and  Dr.  Andrew  Smith  has  recently  figured  and  described  the  ccecum  withtke 
other  viscera  of  his  genus  Macrosckelides  (or  Erinomys,  Blainv. ;  Rkynomys,  Lickto- 
stein):  it  may  be  expected  to  exist  likewise  in  the  genus  Gfymnura,  Vig.  and  Hotiiicx 
Bchmoscrex,  Blainv.),and  also  in  thelittleknown  genus  Ewpferef  of  Doydre,  figured, oft 
long  ago,  in  the  Annales  des  Sciences  Naturelles.  The  restricted  PlanHgrada  consuttf 
seven  genera,  whereof  one — the  Bears  f  27r«Mj^—<ompri8es  numerous  living  as  well  > 
fossil  species,  the  former  of  which  are  distributed  over  Europe,  Asia,  the  great  Malay 
Islands,  the  Atlas  chain  in  North  Africa,  the  Andes  in  South  America,  and  all  North 
America ;  a  fossil  species  is  likewise  found  in  Brazil:  of  the  other  six,  two  are  pecnliv 
to  Asia,  iwd  the  rest  to  America.    The  former  are—the  Panda  (ilt/uruj,  Duvaucel), or 
<  Wah'  of  Nepftl,  chiefly  known  to  inhabit  the  eastern  Himalayas ;  and  the  BMsrm 
{ArcHctis,  Tern.,  Ictides,  Valenciennes),  which  is  also  found  in  Nepftl,  and  theoco 
southward  to  Malacca :  the  latter  consist  of  the  Raccoons,  {Procyon,  Storr) ;  the  Coab- 
mondis  (^ra^a,Storr) ;  the  Kinkajou  {CercolepteSf  Illiger);  and  the  BaaaKry  {Bastont, 
liiditenstein).    Two  of  them  are  stated  to  have  prehensile  tails,  namely,  the  Kink^M 
and  the  Binturong  :  in  the  former  of  these,  however,  this  organ  is  prehensile  only  ui> 
very  slight  degree,  (insomuch  that  the  term  is  quite  inapplicable,)  as  I  am  enabled  ti 
state  from  personal  observation,  having  seen  a  very  tame  Kinkajou  loose  in  a  room; 
this  animal,  as  it  clambered  about  the  chairs,  &c.  merely  pressed  its  tail  occasiooaii/ 
and  very  slightly  against  whatever  offered,  stiffening  it  throughout  its  length  ia  ' 
slight  downward  curve,  but  never  coiling  it ;  but  the  Binturong,  according  to  ni- 
tive  accounts,  twists  its  tail  round  a  branch  to  give  impetus  to  its  spring,  and  tka 
throws  itself  on  its  prey,  generally  Monkeys  (whence  its  Burmese  name  of  Aff** 
kya,  or  monkey  tiger),  and  with  it  falls  to  the  ground.     Its  head  is  said  to  be  par- 
ticularly hard,  and  that  it  cannot  be  killed  by  blows  inflicted  on  it.      **  The  pr«N>^ 
specimen,"  which  is  the  individual  now  presented  to  the, Society,    "had  sere* 
blows  inflicted  on  it  with  a  heavy  bamboo,  but  not  apparently  to  its  iiyury :  it  wassW 
at  the  Summit  of  a  tree ;  and  the  natives  say,  that  this  animal  is  generally  seen  upo» 

*  Asiatic  Researches,  vol.  xiv,  p.  474. 
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trees,  living  in  the  jungles,  where  it  is  very  seldom  observed."*  The  crania  before  me 
are  by  no  means  remarkable  for  solidity,  and  indeed  that  of  the  specimen  referred  to  is 
fractured,  doubtless  from  the  blows  mentioned;  and  it  may  be  remarked  that  the 
tail  of  this  creature  has  no  naked  space  at  its  extnemity,  wherein  it  resembles  those 
of  the  American  Siyous  {Cebus,  Geoffiroy).  In  the  other  genera  of  true  PktnHffrada, 
except  the  Bears  which  have  scarcely  any  tail,  this  appendage  is  equally  bushy  through- 
out its  length,  and  is  always  ringed  with  two  shades  of  colour.  Several  of  these  animals 
have  retractile  claws,  more  or  less  so ;  as  instanced  in  the  Panda  and  Binturong,  and 
in  the  Bassary.  The  last  named  elegant  species  has  been  erroneously  approximated 
to  Parodaxurus,  among  the  VwerritUgf  which  family  has  no  American  representa- 
tive. The  Zoological  Society  possessed  a  living  specimen  at  the  time  I  left  London, 
and  as  this  genus  is  but  very  little  known  to  most  naturalists  at  present,  I  may  be 
permitted  to  mention  that  it  does  resemble  Paradoxurus  not  a  little  in  external 
aspect,  having  the  same  elongated  body,  enabling  it  to  spring  from  bough  to  bough 
with  extreme  lightness  and  agility,  ruddered  by  it»  very  bushy  and  squirrel-like  tail. 
Its  head  resembles  that  of  the  Kinkajou,  with  the  same  Marten-like  ears,  and  long 
extensible  tongue,  which  latter  is  indeed  common  to  the  whole  group,  all  of  which 
are  great  devourers  of  honey  and  other  sweets :  but  the  Bassary  would  appear  to  be 
also  highly  predatory,  and  probably  a  good  deal  resembles  the  Martens  in  its  habits. 
Its  talons  are  very  sharp  and  retractile ;  and  the  fur  short  and  Lemur-like,  as  in  the 
Kinkajou :  colour  greyish  with  a  barred  tail.  What  specimens  have  been  obtained 
have  all  been  brought  from  Mexico.  Such  is  a  slight  survey  of  the  group  to  which 
the  Binturong  belongs,  and  to  which  certain  fossils  are  likewise  referrible,  as  that 
figured  in  PI.  150,  figs.  2,  3,  and  4,  of  the  Ossemens  Fossiles  of  Baron  Cuvier. 
The  IcUde  DoJt4e  of  Mons.  F.  Cuvier  is  a  veritable  Parodaxurus, 

3.  Pteromys  petaurista,  Auct: — being  the  first  well  authenticated  example  of  this 
large  dark  species  which  I  have  seen  from  the  eastward  of  the  Bay  of  Bengal.  It 
may,  therefore,  rather  than  Pt.  nUidus,  be  the  great  Tenasserim  species  mentioned 
by  the  late  Dr.  Heifer ;  but  it  is  probable  that  both  inhabit  the  same  forests.  The 
Pt.  Oral  of  Lieut.  Tickell,  elaborately  described  in  the  Calcutta  Journal  of  Natural 
History,  No.  7,  p.  401,  would  appear  to  be  no  other  than  Pt.  petaurista. 

4.  Seiurtfs  bicokfr,  Sparrman. — A  very  fine  specimen.  Of  this  animal,  which 
Dr.  McClelland  procured  examples  of  in  Assam,  we  are  informed  by  Dr.  Horsfield 
(in  Proc,  Zool,  8oc.,  for  1839,  p.  151),  that  **  individuals  agreeing  in  all  particu- 
lars with  the  Assamese  specimens  have  been  observed  in  other  parts  of  India  by 
Dr.  Francis  (Buchanan)  Hamilton  and  by  Dr.  Fitilayson.  The  latter  forwarded 
several  specimens  to  the  Museum  at  the  India  House.  The  specific  character  origin 
nally  constructed  by  Sparrman,  and  subsequently  adopted  by  all  systematic  wri> 
ters,  defines  accurately  the  animal  as  described  by  Dr.  Hamilton  and  by  Dr. 
McClelland.  Schreber's  figure  also  agrees  with  the  same;  while  the  animal  from 
Java  (represented  in  Horsfield's  2^ool.  Ees.,  and  indicated  as  a  variety  in  Fischer's 
Synopsis  MammaUumt)  appears  to  differ  from  the  continental' specimeiis  by  the  vari- 
ations to  which  it  is  subject.  It  remains,  therefore,  for  fUithet  reseai^h  and  obAeHration 
to  determine  whether  these  two  varieties  may  not  be  specifically  distinct,  &nd  whether 

•  Gaptdiii  Mcleod,  in  Calcutta  Journal  of  Natural  History,  No.  7,  p.  458,  from  information 
supplied  by  the  Rev.  Mr.  Barb. 
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the  ttam«  of  AtMnenHr  pMpoMd -by  <I>r)  'VlftOMHimA  sbttdd  not  keneeforth  iTe 
applied  to  the  speeies  observed  in  eoitiineiital  Indk  Vj  Mnwelf^  and  by  HoHMttonaad 
Finlayson."  The'pretotttspecieBUneaiiy  allied  ieriSd  mtteimitf^  bmtdiiSenlroi&tiiat 
anim&l  and  iia*  Javanese  a3i«l6gtt6'i9r.  hetekoktrnMHi  *nanm%  other  roBpecti,-  by  tlte 
constancy  or  itt-G0lout4ngv  Dt.  McQIeUand  remailang /tiiait.'  the  description  of  it 
whicb  he  took  Was  derived  fimn  seven  or  eight  vspoctiliensy /and  that  amoDg  the  vasiona 
individuals  he  had  seen  there  appeared  to  bo  no  diflsnnce/  *'  All  the  upper  parts 
are  deep  and  ^kssy  reddish-Uaek,  the  eheekB'aBiiiHLdsr«partB  whitisk  tinged  with 
fnlvous,  with  two  dark  spota  on  the  chin.  Body  fifteen,  tail  sixteen  inches  long."  Oar 
Museum  contains  a  fine  series  illustrative  of  the  vaiiations  of  celonr  of  Se,  maaaauta  ; 
and  the  skulls  of  botk  the  present  and  the  foregoing  species  {PteFomiyt  peiauritta) 
have  been  taken  out,  for  parposes  of  comparison  with  thear  proximate  allies.  That 
of  Se,  hieohr  is  much  smaller,  and  otherwise  diflen  considerably  from  the  skuU  of 
Sc.  masHmnB, 

5.  StntruB  —  F^CJndetevmined,  but,  I  believe,  a  species  which  I  have  seen 
before,  in  England.  Dr.  Spry  possesses  a  living- specimen  of  it  from  Arracan.  Liength 
10  or  11  inches,  the  tail,  with  its  hair,  1  foot  or  nearly  so;  ears  slightly  tufted  with 
whitish,  denoting  the  hyemal  dress.  Colour  grisaied  fulvoos-brown,  purer  fulvous 
on  the  sides  of  the  neck,  and  less  so  on  the  head  and  onmp^.  Ibre^limbs  and  kuad  feet 
ashy,  the  tail  sl«ider  and  black-tipped,  and  the  nnden'paals^.and  insidbsof  Ike  liaibs 
whitbh-grey ;  wkiskeis  black  and  stroDgr  This  speciea  is  very  comtton  along  the 
Tenasserim  coast. 

6.  Rhtftsomif*  cktereus,  McClelland,  (Qalcatta  Joumnl  of  Natural  Hiatory*  No.  7, 
p.  496,)  genus  Nyctocleptes  of  Tenuaninck. — ^The  veseasches  of  naturalists  in  this  part 
of  the  world  are  fest  bringing  to  light  additional  species  of  this  curious  genus, 
which,  till  lately,  was  only  known  to  contain  the  1th,  Sumaireiuig,  Qray,  {wt  Mu$ 
SumafrmtiSt  Raffles,*  SpidasB  Jawtnus,  Cwnetf  and  JS^jretoc/Q^^ei^^?,  Temmisck,) 
and  the  Rh,  SinensiSt  weU  figured  in  one  of  the  late  Major  General  Hardwicke's  draw- 
ings, edited  and  nained  by  Mr.  Gray.  The  latter  qiecies  has  been  discovered  to  in- 
habit the  Phillippine  Islands  by  Mr.  Cunnning^(vide  Proe.  Z^oL  S<fC,,  1840, 
p.  63.)  A  third  has  been-  made  known  by  Mr.  Hodgson  as  an  inhabiCattll  of 
Nepftl  (Rh,  h(Mdhu,  Hodgson) ;  and  the  present  species  is  described  to  me 
by  Mr.  Barb  to  be  the  smaller  of  two  inhabiting  the  Tenasaerim  proviaaes. 
Moreover,  two  if  not  three  species,  according  to  Dr.  McClelland,,  are  ccntained  in  a 
soological  coUeetion  of  much  interest,  recently  made  in  Assam  by  Mr.  H.  WaUoer, 
and  which  is  now  under  that  gentleman*s  investigation.  An  additional  intarostiagiPio- 
tice  of  the  Nep&lese  species  has  been  published  by  Mr.  Hodgson  (in  Calcutta  Jour- 
nal of  Natural  History,  No.  7,  p.  41 1).  The  fact  there  stated  of  thiscreatwe's  tuneness 
when  first  caught,  and  nK>t  offering  to  bite  with  its  formidable  front-teeHi,  is  obaervable 
in  even  most  other  Rodents,  though  the  genera  Mu$  and  Soiuime  ibrm  conspicuous  ex- 
ceptions'to  it  7  the  large  Water  Vole  of  Europe  may  be  bandied  withper£ect  in^unity. 
With  respect  to  the  fi»od  of  tho  species  of  RMzmnifSp  which  is  known  to  consist  of  roots, 
and  especially  those  of  bamboo,  I  would  call  attention  to  an  observation  of  the  Bev. 

*  Dr.  McClelland  incliMs  to  dblibt  Che  kldntlflcatfon  of  Mr.  Gra/s  animal  irith  that  of  Sir 
Stamford  Raffles,  and  which  is  figured  in  one  of  the'  iate  Colonel  Farqaarson't  drawings,  preserred 
in  the  Museum  of  the  London  Asiatic  Society,  where  I  hare  seen  it.  vide  Loc,  Cit, 
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of  the  taoM  tfewLTkablfiMnocte  ol  U^^g  tb9W«.^<^rM49^  J9  J>i)9'»l^l^f?f^^|ia^|^f|^ 
whieh  the  gfceat  fowar.^of .tiM  ifliW»aDd.«liesigihi)ithA;|^wiAg'^4^h^on^.to/irfli^ 
TeiylikdLy.  Mr.^Biee  4«M]iiAie§itb»aM«pk0af  th^.R#toHB«ft  ^-r^y^^^ 
tationnearahtocdianilradiedifMttdr'*  They  gsiaw:  the  tree ii]^J(Vi^b^¥i|.^h^;^gi^;9d ; 
sometimee  »ea«lyt M^eittifa^il itihadf he0«<fiuit miktk 4AW>*  ^A)|f^tjQ94yB IM^%i^ M^ 
as  mj  vrist,"  he  states,  <*  han^fi-heou  t^rvod  .i&:thi|k  way;  taq^I^h^Kfi  l¥fPBiflgil2%fl^o- 
nishedhow  iks  Eats  eoald  eat  theoftthflPv^so^omiMkl^ly^'  Him  fM4r4«)  ti9tfb%^i^g498 
bis  opemiions  undetgnsttiui^  aad  ealB  i^pwftrds  as*  &];  as  h)^|l»d$i  ^  m»^}  .s^ftftJipY^ 
for  his  purpose,  whiefa  is  just  below  the  8arfaea«,.4hfl.eQ99«^^f)et4^it|iat  therirei^tifMl 
often  remiMn  evect^  and  appear  to  the  ey«<as  if  Mlhivf  iifdibiegp^ed  iKKitiibut  fit 
eourse  it  thfom  out  no  leaves  in  the  epriB^iiAdk.on.tAiliiAS  hold  of  it,yf»)t  fi«4  i^  leoee, 
and  ready  to  oome  up  with  a  touch/.'  *    The  same,  has  b^sno^  obse9i^4  of  yowftg  wiUaws 
growing  in  a  somewhat  marshy  soil,  and  been  referred,  as  I  believe  erroiie<Hl8ly».«tojthe 
operationsof  the  Water  Vole.  JkAoosding,to4h^.infQrm«tipn  supplied  to  CapUivkMcLeod 
by  Mr.  Barb,  th«  Poui  (^JUb«jafif|rSjdw<rfttfj>  ia  i»tt  aniitwd  jirarely  m^ 
in  the  more,  hilly  pawta^  of  the  ooiwtpy;.  •  Tih0  Aofmans  eat  the  animj^L  wb#n,  thfiy  4f%n. 
catch  it.  Itbinvaws  very  rapidliy,La(i4  f penda  the  day  time  ia  holcsi  Uvingonlhi^  fOQts 
of  the  bamboo  geatxflllyy  but  tDBBanls>iiighl-lfdl  it  oomes  out  and  amufes Jla^f  .bor  fit- 
ting the  bamboo  down,  .^hiph  it  does  <very  lezjiediitious^y.    U  deet  «9t  tnke  t».4ifa^  ^^r 
atalL"t    Mr»  HodgtoBc  was  .in^DriBisd  that  the  Nepal:^e#peoies.o9QsUli.«t^d:bliniew8 
under  the  roots  of  ^es  or  shrubs,  and  that  they  may  be  taken  al«i0ii^>eti«ei4te(9  a 
doueatlc  anhnal,  from  theic  exmondinasy  boldiMM iOr  apBJ^f^    Afi  inlef^MMDtg  ^tice 
fcdlowsyofan  individiul;wi>inh<tfaat,iifttiKaUstfQfl8e|sed  sdiv^^    -  w^.i-'kl 

Of  the  fbregoifig  six  Quadrupeds,  the'{7f*t>tf«  the  two  S^virr^i  apd  the^iSA^^Si^f^f, 
are  new  to^  ourAl^teum^}  4he^  Fieffom^  was  naprasent^d/ only  :by  ai^  ^Rtlf^itiilQin, 
noticed  in  my  las<( repovt $  aiuith«BiBtureng ts;e4ua21yvfl&cep|»iH«^ia»/rf^a«MCiftill 
we  can  get  a  still  better  <mej  th4  very  oldtaQdiShab^9!i«pfiqjpnen^rea4:p.iii01ti$|||ed*i/; 

Of  Bivds^  there  are  two  speoi^  «f  the  jceatricted  ardti^Searmffjfiitk  09  FwsiUi  juiit 
'  1.  PaUeond9  PondiccrkmM,  ¥a8Qis^.or  J?nf|0cw.itiQr#<q«0i(M^  4RdJ[&i«pCM^^«, 
Shaw ;  whkhv  though proeuvable ift  any nnrnbei inCMputAaKis ns^w  tf^^HS  jJAusegsi ;  ^d 

2.  BHitaeitla  «enuilis,;8waijason.-^The  small  Qf4ia%{Oii«^upp^)iiOrjMet»  H^hT  is 
ako^a  oommon  bird  in  India.  Both  these  specie^  ^sad  thft^foinier  ^spRsiftllyi  j4i?  ^.|un 
infbnnedty  Mr.  Barb,  are.  very  common  on  thft  Ti^nasMiimjQPait^  j9iKee»<A^I^re 
fimoSfottlr  other  species  ^{PaksQrnis,  naatelyt  P^jiMmandrii,tmnsm/i!^  Msngfikmiis, 
ar^JkHfUorquis^  .      ^.     ...-.,  .-  ,.  -ou-  -..-  >:  .t-^.-  >  .- u- 

■Thfe/only ' BaptonaLspecieeis^nt is<^  .   ;, ,  -..  .-^.j.  ,^^^)u  ju/l  -^I'j  l.  jh. 

and  much  jplSfsecuied,  and.  oxen  &e4nentl|iJfii]le4byih9i6q)¥i9//(?<9/3^f?^^!^<^^ 
Vieilloti  ocbeltetBamdd(Ct)i»jiuiAic««|.BuGhlm^.;th^^  „ 

Of  ibe  ordsr  Imnukmes^  aud iustgscAtidiy^Q  ^l^Jt^rHM^eCOgt^^^  l:^Di}>iftf99ng 
the  Spndact$Uyt»chAieaRyi0Q>9f^fJ^:i!kX^ 

said  two  of  MeKqpidar.i%izMi  ....i.  >  >:.;^    -.^^  ...;../.  :   ..-(^Oi-.t.^;  i*,. -laciJ'  ^uL-.o-iHA^,  bn/ 

*  Qardener'a  MagaziiMf  VPl.  tli.  |».  23ff,  «nd  MAgasioe  of Nstural,Hi8$qrFi.'yq)»  viikjp/  4^^  . 

♦  Oalctttt*  Journal ol.'|fAtiaUriIlttfloigy«!NQp7,ip..4{»7..-  ■■...'..;       t.  ,</■  !,n     ^-uHuH  bi..;,i:hj' 

}    Ibid.  p.  411,  -•-.  i-      .'?    .    -      .....,A     <    S-  .  \    .i.r.      ,7'  ',.;!/       M»,.t 
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4.  BucercA  n^ftaoUis,  Vieillot. — Mr.  Barb  awures  me,  that  there  are  two  races,  or 
perhaps  species,  of  this  Hombill,  which  differ  only  in  the  ooloar  of  the  naked  skia  of 
the  throat  and  around  the  eyes,  which  in  one  is  of  a  beantifiii  blue,  and  in  the  other 
an  equally  rich  yellow.  Both  are  Tery  cominon,  assoei^ing  in  flocks  of  a  dozen  or 
twenty  birds,  bat  the  two  do  not  mingle  in  the  same  flock.  The  B.  Vipaiensif  (Hodg- 
son) was  not  recognised  by  Mr*  Barb  as  an  inhabitant  of  Tenasserim. 

5.  B.  leueoffoHerf  Nobis,  n.  s.  f  Length  about  two  feet,  of  wing  from  bend  9\  in- 
ches, tail  the  same ;  beak  3|  in.  long,  and,  with  casque,  2  inches  deep ;  the  latter  sub- 
csrinated,  and  narrowing  and  diminishing  anteriorly  to  where  it  terminates,  bat  litde 
abruptly,  beyond  the  middle  of  the  upper  mandible,  as  if  a  young  bird  (which  Mr. 
Barb  assures  me  it  is  not).  All  the  upper  parts  wholly  black  grossed  with  green,  ex- 
cept the  tips  of  the  wing-primaries  and  secondaries,  and  <tf  the  tail  feathers,  ezcliui?e 
of  the  uropygial  pair,  which  are  white;  belly  and  thighs  also  white,  as  is  likewise  tfaa 
inside  of  the  shoulders  of  the  wings  :  coronal  and  occipital  feathers  elongated.  Beak 
yellowish  white ;  and  tarse  greenish.  This  species  associates  in  large  flocks,  and  is 
even  more  common  than  the  last  A  still  smaller  black  species,  with  a  similar  casqae, 
and  the  common  Indian  B.  Malabaricus,  are  stated  by  Mr.  Barb  to  be  also  commoa 
in  Tenasserim ;  while  the  great  B,  Homrai,  Hodgson,  is  likewise  found  there,  bat 
more  sparingly,  and  differs  from  the  rest  in  never  flocking  but  keeping  in  pairs,  and 
avoiding  human  habitations.  The  B.  Rhinoceros  was  not  recognised  by  Mr.  Barb 
as  an  inhabitant  of  Tenasserim. 

6.  Alcedo  Bengalensis,  an  adult  and  two  young  specimensi — This  common  Indian 
species  is  contained  in  a  collection  made  by  Dr.  Cantor  in  Chusan.  It  abounds  in 
Tenasserim. 

7.  Halcyon  Capensis, 

e.  H. ?— The  Goorial  of  the  Sunderbunds  of  Bengal. 

9.  H,  Coromandus,  Alcedo  Cordmandus,  Sonnerat— The  H,  atricapiUus  and 
H,  Smymensis  are  likewise  recognised  by  Mr.  Barb,  as  being,  with  the  three  former 
species,  common  in  Tenasserim ;  and  all  are  stated  by  him  to  be  very  piscivorous, 
which  is  a  fact  not  generally  known  of  the  restricted  Halcyons.  H,  rudis,  was  ob- 
served by  Mr.  Barb  at  Rangoon. 

10.  Coracias  (^nis,  McCleUand  and  Horsfield  {Proc.  Zool  Soc,  1839,  p.  164.)- 
I  am  informed  that  this  bird  is  not  unfrequent  in  Bengal. 

11.  Bucia  Atkertonii :  B,  Nipalensis,  Hodgson;  Nyctiomis  AtherUmii,S^dijiSQn] 
Mierops  Atkertonii,  Jardine  and  Selby;  Af.  cyanopterus,  Jerdon  (Madras  Journal, 
No.  27,  p.  228.)— Both  this  species  and  B.  amictus  are  stated  by  Mr.  Barb  to  occur, 
though  rwrely,  on  the  Tenasserim  coast.  The  latter  is,  I  believe,  more  frequent  in  the 
Malay  peninsula.  The  Coracias  Indica,  Merqps  BuUcus,  and  Jf.  Sumatranus,  are 
also  recognised  by  Mr.  Barb  as  inhabitants  of  Tenasserim.  Upupa  Spops  is  very 
abundant. 

Among  the  ZygodactyU,  technically  so  denominated,  I  find  in  the  collection 

12.  Bueeo  Jndicus  and  rubricapiUus,  Latham,  B,  PMUippensis  zxAJhrncolU^ 
Vieaiot  A  very  abundant  species  in  Bengal,  and,  I  believe,  throughout  the  Indian 
Peninsula.  It  is  equally  common  in  Tenasserim,  where,  however,  the  A  cyanops,  so 
plentiful  in  Bengal,  was  not  observed  by  Mr.  Barb. 

13.  Picus  occipitalis,  Vigors. 
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14.  P,  sguantatus,  Vigors ;  P.  dimdiatus,  Gray,  not  of  Teaimifick.--Imniatttre 
plumage,  having  the  crown  and  occifiut  more  scarlet  than  in  the  adult»  the  hreast  a 
little  streaky,  and  the  undei-parts  marked  but  obscurely.  This  and  the  preceding 
species,  which  are  nearly  allied  to  the  two  green  Woodpeckers  of  Europe,  are  included 
with  them  in  the  sabgeneric  diTision  Gecinus  of  Boi6. 

15.  P.  iiga,  Horsfield,  Cktysonotus  tridactytus,  Swainson.— The  Indian  Three-toed 
Woodpecker.  This  bird  only  differs  in  plumage  from  the  P,  Skorii,  Vigors,  as  figured 
in  Grould's  Century,  by  wanting  the  defined  brqwn  markings  on  the  throat  and  fere 
neck ;  and  as  there  is  some  tinge  of  the  same  about  the  throat,  and  on  the  sides  of  the 
neck,  of  the  present  specimen,  I  incline  to  consider  them  identical*  This  three- 
toed  species  is  not  particularly  allied  to  the  ^ree-toed  Woodpeckers  of  the  North,  which 
essentially  pertain  to  quite  a  different  section  of  the  genus — the  Dendrocqpus,  Swain* 
son ;  but  it  closely  approximates  to  the  common  P.  Btngalensis,  which  has  a  mmute 
inner  back  toe,  and  is  intermediate  in  plumage  to  that  species  and  another  and  larger 
Woodpecker  in  our  collection,  (the  P,  Sultaneus,  Hodgson,)  which  has  a  proportionate- 
ly much  larger  beak,  and  a  full-sized  fourth  toe  ;  from  the  latter,  the  only  marked  dif* 
ference  of  plumage  consists  in  the  three-toed  species  having  the  hind  neck  black  (as 
in  P.  BengalensiSf)  instead  of  white;  while  from  the  other  it  differs  more  conspicuous* 
ly  by  its  crimson  rump,  and  the  uniform  golden  orange  colour  of  the  wings  externally4 
All  three  are  stated  by  Mr.  Barb  to  inhabit  the  Tenasserim  provinces. 

16.  P.  badhts.  Raffles ;  P.  brackyurus,  VieiUot  and  Wagler ;  P.  ri0is,  Gray,  not  of 
Wagler. 

17.  P.  {Meiglyptes.  Sw.,)  poiocephalus,  Temminck :  an  adult  male  and  young 
female  specimen.  Common  in  Tenasserim,  as  are  all  the  other  Woodpeckers  which  have 
been  mentioned. 

18.  Oxylophus  — —  ? — Undetermined.  I  believe,  a  well  known  species,  but  the  name 
of  which  1  have  not  been  able  to  ascertain.  Length  17  inch,  of  wing  from  bend  64' 
inches,  and  tail  10  inches.  Beak  1{  inch  from  forehead,  and  tarse  posteriorly  1  inch. 
Coronal  feathers  elongated.  Upper  parts  blackish-brown  having  agreen  shine,  except 
a  half  collar  of  white  at  the  back  of  the  neck ;  under-parts  white,  tinged  with  rufous 
on  the  throat,  fore-neck,  and  under  surface  of  the  wings  anteriorly  ;  lower  tail-coverts 
dusky-black;  primary  and  secondary  quills  and  their  coverts  deep  ferrugineous,  the  tail 
feathers  slightly  tipped  with  whitish.  Beak  blackish  horn-colour ;  and  legs  greenish 
plumbeous.  This  bird  is  common  in  Tenasserim,  where  the  O.  edolius,  which  is  nu- 
merous in  Bengal,  was  not  observed  by  Mr.  Barb.  It  would  appear  to  be  nearly  allied 
to  O.  Coromandus. 

19.  Phcenieopluem  Umgicaudatus  f  Nobis,  n.  $  ?--^Length  28^  inches,  of  wing  from 
bend  6  inches,  and  middle  tail  feathers  15}  inches,  theo^erniosc&i  inches,  anad  the  rest 
evenly  graduating.  Beak  1§  inch  from  forehead,  and  tame  posteriorly  1|  inoh.  Ge- 
neral colour  dark  greenish-grey  ;  the  wings  and  tail  shining  dark-green,  wiUia  white 
tip  to  each  tail-feather ;  front  of  the  neck  and  breast  paler,  passing  into  whitish  O^the 
throat  and  immediately  around  the  naked  space  encircling  Ihe  ey%,  >^cbe  #h^h  fa- 
thers having  dark  shafts,  which  terminate  in  a  slightly  prolonged  hftir-lfee  bristle ; 
small  anterior  portion  of  the  lores  black.  Beak  bright-green,  andJegs  dusky.  '  A  c6m^ 
mon  species  in  Tenasserim,  and  always  seen  in  pairs.  Tb  ^Cen$tojm^pffh'hof4erm  is 
also  very  common  there,  as  in  India  generally'. 
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Of  Heterodactyliy  this  collection  cf^ntains  only 

20.  Trogon  Malaharieus,  Gould,  TV.  faatkrtus,  GmeHo,  TV*.  Kasumba,  Rafflei, 
Tr,  Bbmda,  Tern. — An  immatare  male,  beinj^  the  fint  specimen  of  this  gorgeoos  genu 
in  our  Museum.  It  is  remarkable  that  the  IVogons  differ  from  all  other  yoke-footed 
birds  (or  which  have  two  toes  directed  forwards  and  two  backwards)  in  the  ciicam- 
stance  of  the  efrdinary  inner  fore  toe  being  reveiised,  instead  of  the  outer;  inconsequence 
of  which,  that  which  eorrespoads  to  the  middle  firont  toe  of  the  generality  of  the  cl» 
(or  such  as  have  three  toes  directed  forwards)  becomes  the  inner  of  the  two  anterioriy 
directed  toes,  instead  of  the  outer  as  usual,  and  the  ordinary  back  toe  beeomet  the 
outer,  instead  of  the  inner,  of  thsse  behind.  The  Troffon  Maktbaricus  is  common  ii 
Tenasserim. 

Among  the  Caniriees,  or  second  grand  division  of  Insessores  (which  have  the  gene- 
ral organisation  of  singing  birds,  whether  or  not  they  happen  to  sing),  the  followiog 
species  occur : — 

21.  Pica  (Dendrodtta)  vagabunda,  Gould.—Three  young  specimens.  A  common 
species,  as  in  India  ;  but  D.  Sinensis  not  recognised. 

22.  lamhodncla  leucoiophosf,  var.;  or  perhaps  a  very  closely  allied  specie; 
difiSering  only  in  having  the  whole  back,  wings,  sides,  vent,  and  lower  taii-co7eits 
ferruginous,  which  colour  is  usually  confined  to  the  nape  and  sides  of  the  neck, 
passing  downward  to  cross  the  breast;  while  the  white  of  the  under  parts,  also,  o!tht 
present  bird,  instead  of  abruptly  terminating  at  the  lower  part  of  the  breast,  is  con- 
tinued down  the  middle  of  the  belly.  Also  common,  occurring  in  considerable 
flocks. 

23.  Kitta  venatorhts,  Gray  and  Haidwicke.— Two  adult  and  three  young  speci- 
mens :  considered  to  be  a  rare  species.    The  irides  are  bright  red. 

24.  Dicrurus  retifer,  Vieillot — Three  specimens,  but  moulting  their  long  exterior 
tail  feathers.  This  shewy  bird  is  abundant  in  Tenasserim,  as  are  also  D.  baUcassius, 
a  smaller  species  nearly  allied  to  this,  and  D.  viridescensf  (Bdolius  viridesceas, 
Gould)  ;  but  the  elegant  D,  krishna,  which  I  observe  to  be  common  in  the  vicinity  of 
Calcutta,  was  unknown  to  Mr.  Barb. 

25.  Lamprotomis  chalibeus,  Horsfidd. — Common. 

26.  Graucalus  Papuensis, 

27.  Eurylaimusnasutus,  Tem.;  Cymbirhynchus  nasutuSyY igon,^T wo  s^ecmera] 
being  the  only  species  of  Eurylaimus  observed  by  Mr.  Barb.  The  beak  and  eyes  nrc 
very  beantifui  blue,  the  former  fading  within  a  day  or  two  after  death.  It  is  common 
in  watery  situations,  and  suspends  its  nearly  globular  nest,  which  is  constructed  ofsm^^ 
twigs,  from  the  branches  of  trees  growing  directly  out  of  the  water;  the  eggs  are  four 
in  number,  and  pale  spotless  blue. 

28.  Musdpeta  Jndica,  Stephens,  Af.  eastanea^  Temminck.~FemaIe. 

29.  Muscicapa  C€Brulea,  Vieillot,  Af.  occipitalis,  Vigors ;  female :  which  is  the  il 
caruleocepkala,  Sykes. 

30.  PUta  brackywa,  Auct. — ^Two  specimens. 

31.  P.  melanocepkala,  Wagler. 

32.  P.  gigas,  Tenuninck.— Apparently  m  nestling  plumage.  All  these  birds  are 
common  in  Tenasserim. 

33.  Oriohts  melanacephaluSf  Linn.— TJiree  specimens. 
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34.  O.  Chinensis,  Gmelin. — Two  speqimeiuKrr  .      .;  «i     y  -       .<•  ^    -     v        W  •• 

little  speqie^.  ..Uw-fpispypP wHR^itfWew*' .jU  *;    *    ;«.»--   -.  .    i-      -.  ..  t/    ,. 

37.  AniAppoplfa  mcitirits^-^'vPimfifi^  ri0^  C^Oegdim,  ViAiUot     .  . 
The  rexoamd^r  oeA^ist.Qf  (i.Pig«m5>4««g^vFp)9df><iiiKK9teili9i'auvl,ft  ^i%^ 

38.  Cwrpopki^ga  im9(n  iho^Ue^^thkh^.^^,  CGlMmk0,cC-X'wfturJi:JwiiniQfi  a«d 

Barb  a«iiihAl»itaikt8^tb^.iam«>jregii9m>...  >      .;  '..    i.    ju.     ^ii'  t;     >    i    f  ..::..>  ^ 

was  not  positively  assured  was  a  male  in  normal  plumage,  I  should  have  suspteat^  ■  to 
be  either  an  imtiviidualQf  mii^l^^^e^i  (fHi^fimHf  aa  «|pe4  wai^  r  iorlhat it-id  not  aife- 
male  in  partially  mascivi^iae  ,alAireri»-  e\»ideat  fieaa  the  siaejof  itSiewab^aotd  wMUfl9»«nd 
especially  of  its  spurs.  Size  of  an  English  game  cock,  or  larger  than,  the  male  G» 
BankivuSf  having  much  stou^jr  logs,  ^e  si>u»  of  whioih  are  l^ineh  long.;  oomh  aad 
wattles  as  in  the  G,  Bankiims,  but  the  Ibrmer  UMre  entire  towards  the  front  (possibly 
a  mere  individual  diversity) ;  the  tal^i  is.  tbat  of  a  eocdi.  bird  of  thi«  genus,  hut  scarcely 
more  developed  than  in  the  ^uplQfPft^i  imB¥*>  iffbocrUM^i)  ;  in  other  vespeats.  the 
plumage  is  aUogetl^er  thjit  pf^^n. ordinary  bi9W&  hea»  Jbaving  a  redder  cast  than,  in  the 
female  G.  BatUcm^  esp^eGiif^ly  on  jthe  .?ri4ga;  tail  coloured  as.  in  an  oedinary  male.. 
Length  about  2  fee^,of.i)Kh^c}i,jth^  OMuldk  tail.foa^ers  ocQupy  10  inches,  wingifrQm 
bend  9  inches,  and  tarse  bahindf  |p.]^ack  t^f,  1\  in^i^i^s.  I  avk  i^fooned  that  this  species 
is  never  clad  in  the  usual  bright  plumage  of  the  other  male  birds  of  its  genus. 

40.  Cicoma  lwQoeepbal(h .  4,rde» .  kucocephakh  ADctoruin ;  Ci&mia  umde&al^t; 
"Wagler.  m   .  • 

41.  C.  nttdfj/rcm^ji  JexdoPt^Thp  Ba^r^njted  Adjutant,. whifch  I  observe  to  BMdcia«il» 
with  the  common  Bengal  s^eqea  abput  Calcutta,  where,  however,  it  is  comparatively 
rare.    The  present,  sjpecimaiik  »,  ^^^9gA^a4  has  isoine  Ufigthened  occipital  feaftheifs, 
vrhich  seem  to  disappear  gradi^ally  i^i,th:,4^^.    Qva  Museum  aantains  a  very  fine  specie, 
men  of  the  adult  of  this  species.  .«).     . 

42.  Microcygna girra,  -..-r*  m         •  -  '.      ■ 

Besides  these  42  species  sent,  14  of  which  are  new  to  our  Muaeum^  and  such  aa  have 

been  mentioned  with  their  congeners  a&.  in^katNiMints  o>f  th&  Tenasserim  provinces, 
the  following  have  been  recognis^  in  our  Museum  by  Mr.  Barb,  as  species  more  or 
less  common  jp  thQ  same  region ;  Mi^tm,  Chalet  Cerwa  melanoleucos,  Gracuia 
retyiosc^^  ^^urjims, contra^  Pastor  danereus  (Jerdon),  P,  tristis,  P.  cristateUus, 
Parus  n^tmtiqphts,  Gop^Q^v^i,  sft^lai^^^.  V^,  micraurus,  Pluimwira  fuUginoaa, 
Cryptolopha  poiocepfiala,  Rhipidura  Albqfrontata,  Spermgsies  mekmoctphalus, 
Tantalus  ^^^oce^^l^ji^  Ib^^^^jff^us^^^fu^^  Gpensis,  Riynchffps  Jkofirostris, 
^ndpendrocffg^usai^^u^^f^.^^^-j   .,.,.,.>.     v     . 

I  now  pass  to  the  Himalayan  collection  of  Bird  skins,  from  which  {)«..  S{kry  has 
kindly  permitted  me  to  select  what  specif^  Yrere.new.tplh^  ^^dyusepw,  Cknd foxvwliich  I 
have  exchanged  certain  duplicates  that  were  not  requir^^^^^^  Qur^^^i»j,|HX0S,v^i8s  wa^r 
consist  of  ,  .  ,  ,1 

1.  Paioeomis  schisticeps?  mentioned  in  the  catalogue  of  Dr.  Ii#gile'^..bi«lsi^  Aiioikf 
P.  torquatus,  and  nearly  allied  i^f^^^^^Mfiriffnh^,  but  havijig  adttU^iwndat^iolduiieKi 

6b 
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head,  and  black  chin  and  nuchal  ring  bordering  the  lavender  tint.  General  colour  of  the 
upper  parts  vivid  green,  a  little  paler  underneath,  and  not  yellowish  as  in  P.  BengeHa- 
siSf  but  tinged  about  the  nape  with  verditer ;  maronne  wing-spot  as  in  P.  Benffolenm; 
and  tail  wholly  yellow  underneath,  the  two  middle  feathers  green  above  near  tkebaie, 
then  bright  blue,  and  the  terminal  third  yellow  ;  the  other  tail  feathers  all  yellow  on  the 
inner  web  and  tip,  having  the  rest  of  the  outer  web  green.  Upper  mandiUe  bright  rer* 
million  as  f!ar  as  the  notch,  its  tip  and  the  whole  lower  mandible  yellowish-white ;  feetas 
usual.  Length  16  inches,  of  which  the  tail  occupies  9^  inches,  its  middle  pair  of  feathen 
reaching  2}  inches  beyond  the  next  pair;  wing  from  bend  6}  inches,  and  tane  \  ioch. 
3.  Picus  squamatus, — Female ;  having  the  crown  and  nape  black  instead  of  red. 

3.  P.  Himaiayamis,  Jardine  and  Selby ;  an  immature  female. 

4.  P,  brunmf^ons,  Gould  and  Vigors.  Male  and  female.  The  collection  contused 
four  specimens  of  this  species. 

5.  Myophonus  Temminckii, — One  of  seven  specimens. 

6.  J^trdus  vUcivonu, — ^The  European  Missel  Thrush,  one  of  three  specimens,  iod 
selected  for  the  purpose  of  shewing  a  veritable  Himalayan  example  of  this  well  koofn 
bird. 

7.  Petroeincla  erythroffostra  I  Turdus  erythrogaster,yfigon. — A  bad  specimen,  but 
we  had  previously  only  the  female  of.  this  fine  species,  of  which  the  present  colle^ 
tion  contains  also  an  example. 

8.  Oroeeies  cinclarhynchat  G.  Gray. — Examples  of  the  summer  and  winter  dres  of 
this  bird,  selected  from  ten  specimens ;  the  whole  of  which  according  in  their  pis- 
mage,  it  may  be  presumed  that  there  is  no  sexual  diversity  of  colouring,  as  might  be 
suspected  from  its  near  affinity  to  the  Redstarts.  The  only  seasonal  difference  consists 
in  the  feathers  being  slightly  margined  in  winter  with  brownish  on  the  back,  and  the 
blue  coronal  feathers  with  dusky.  The  Museum  contains  an  example  of  this  bird  is 
nestling  plumage. 

9.  Cinclus  PaUasii,  Auct. — The  Himalayan  Dipper,  adult  and  young.  A  welcome 
addition  to  our  collection,  but  the  young  bird  especially  is  in  very  unsatisfactoiy  con* 
dition. 

10.  (EfUcura  macuktta.  One  of  three  specimens,  and  selected  from  its  appearing  to 
present  the  opposite  sex  to  that  previously  in  the  Museum. 

11.  Musdpeta  paradUea.  Female.  A  bad  specimen,  but  which  will  serve  to  fiUthe 
place  of  this  species  until  better  examples  of  both  sexes  can  be  procured. 

12.  Laniiis  erythronotus, — ^One  of  two  specimens. 

13.  /^  Hardwic1ai,—Boih  these  species  were  labelled  «  Indian  Mocking  ^vi' 
Several  of  the  Shrikes  have  been  frequently  stated  to  repeat  the  notes  of  other  birds  irith 
much  facility. 

14.  Coccothrausief  ieterioides.  Female.  The  sombre  plumage  of  this  sex  was  wtB<' 
ing  in  our  Museum,  where,  however,  there  is  a  fine  male,  and  the  present  collectioB 
contains  two  other  males. 

15.  Cohimba  leueonota.  Vigors. 

16.  JJojdiophorw  Impeyamus.^iABXe  and  female ;  the  collection  containing  6^' 
females  and  four  males  of  this  resplendent  bird. 

17.  Phadmus  WaUichii:  Laphopkorus  WaUichii,  Hardwicke ;  Ph.  Siacei,  Vig«» 
and  Gould. — Male  and  female;  of  which  species,  four  males  and  two  females  wereseo 
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The  remainder  of  this  <:oUection  consists  of  Akedo  BenffalensU,  Bucco  grandis  (2), 
Pica  (CyanocoraxJ  erythrorkynchos(2),  P.  (DendrociUa)  Sinensis,  Garrulus  gula- 
m  (5),  Nucifraga  hemispila  (3),  Janthocinclavariegata,  Oriolus  auretts,  Muscicapa 
cieruleat  Pkcenicomis  brevirostris  (3),  Euplocomus  aXbocristatus  (2),  Eupl, 
Pucrasia,  Tragopan  HasUngsiif  Francolinus  vulgaris  (3),  and  Perdix  Chukar  (2). 

1  have  also  to  acknowledge  the  donation  of  a  fresh  Chinese  Lory  {Lorius  Smensis) 
from  P.  Humphrey,  Esq.,  and  of  a  living  specimen  of  a  Hawk  (Eianus  melanopterus), 
in  immature  plumage,  from  W.  Frith,  Esq. 

The  following  species  of  Birds  have  been  procured  in  the  neighbourhood : — 

1.  MUims  Cheele. — Female. 

2.  Strix  Jlammea, — Male. 

3.  Halqfon ? — The  Goorial,  male. 

4.  Coracias  Indica. — Male. 

5.  Merqps  Indiciis. — Male. 

6.  Bucco  cyonopf.'—Two  specimens,  males. 

7.  B.  Indicts,  Two  specimens,  males. 

8.  Picus  Bengalensis. — Male. 

9.  P,  Mflccf.— Male. 

iO.  Oxglopkus  edoHus. — First  plumage. 

11.  Dicrurus  Crishna,  {Edolius CHshua^  Gould).  Female. 

12.  Pastor  ciner^is  (Jerdon). — Male  and  female. 

13.  lora  tiphia. — Young  male. 

14.  Lanius  Colluriof  feru^.— Young  male. 

15.  Hismatomis  CasB^er, — Two  males. 

16.  Copsychus  SaukLris^^^fA^Xe, 

17.  Geodchla  citrina. — Male. 

18.  Oriolus  melanocepkalus, — ^Two  males  and  a  female,  iUustraiing  different  states 
of  plumage. 

19.  O.  —  ?n.  B.  ? — Female;  having  no  black  whatever  about  the  visage.    This 
specimen  is  now  alive  in  a  cage. 

20.  CeblepyrismelaschiskfS;  Folvocivora  melaschistos,  Hodgson:  female. 

21.  Cinnyris  sola* — Male,  female,  and  young. 

All  the  above  (save  the  living  Oriole)  have  been  examined  internally,  the  sternal 
apparatus  of  the  greater  number  prepared,  and  minute  descriptions  have  been  taken 
of  them  in  the  recent  state,  noting  the  fugitive  colours  of  the  feet  and  other  naked 
parts,  that  of  the  iris,  &c.  On  dissecting  the  Barbets,  I  found  a  very  close  approxima- 
tion in  general  structure  to  the  Toucans  of  Soutii  America,  much  more  than  to  the 
Woodpeckers,  in  immediate  proximity  to  which  latter  the  Barbets  have  been  always 
arranged :  excepting  the  bill  and  tongue,  the  internal  conformation  of  the  Barbets 
seems  to  be  altogether  that  of  the  Toucan,  even  to  the  singular  character  of  the  im- 
perfection of  the  clavicles,  which  do  not  join  to  form  a  fureula  (or  'merry  thought') 
as  in  other  birds,  but  exist  as  small  dagger-shaped  bones,  about  half  their  ordinary 
length  ;  nor  do  the  bill  and  tongue  of  the  Barbets  possess  any  resemblance  to  those 
of  the  Woodpeckers,  as  obvious  enough  in  the  instance  of  the  former,  while  t^e  tongue 
is  merely  a  flattened  lamina  of  the  ordinary  shape  and  siKO,  a  little  furcate  at  the 
tip,  being  more  distinctly  so  in  jB.  cyanops^  and  less  noticeably  in  the  small  B,  Jh- 
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dicus.  The  African  genus  Indicator,^  on  the  other  hand,  which  has  been  cunently 
classed  with  the  Cuckoos,  appertains  strictly  to  the  natural  family  Picida.  The  only 
other  birds  I  know  of,  wherein  the  clavicles  do  not  join  and  form  a  furcuda,  besides 
the  StrutMonida^  properly  so  called,  in  which  they  are  curiously  modified,  are  tke 
Touracoes  (Corythaix)  of  Africa  (and  doubtless  the  allied  genera  Musophagdf 
Chizaris,  and  Colius),  in  three  different  species  of  which  I  have  found  the  clavida 
to  be  separate,  though  all  but  joined ;  and  various  Psittadd^Bi  in  which  they  m 
altogether  wanting.  They  vary  in  proportionate  length  in  different  species  of  Toucan 
CBhamphastosJ,  but  have  been  figured  by  THerminier  as  united  in  the  closely  allied 
Pteroglossus  Aricari, 

In  the  class  of  Mammalia,  we  are  indebted  to  Lieutenant  Tickell  for  two  fine  pain 
of  Deer-antlers,  belonging  respectively  to  the  Sambur  (Cervus  Hippelaphusjt  and 
Axis  (C.  Axis). 

In  that  of  Reptiles,  I  have  procured  three  specimens  respectively  of  two  species  of 
Snake,  and  some  examples  of  an  Anolis  common  in  the  neighbourhood.  The  former  are- 
Psammophis  cerasogaster.  Cantor: — which  is  considered  by  that  naturalist  rather  an 
uncommon  species,  and  is  new  to  the  Museum ;  and 
Trqpidonotus  dora.  Cantor ;  Dora  of  Russell ;   Coluber  Dora,  Daudin. 
Osteology. — The  skeleton  of  the  Rhinoceros,  noticed  in  my  previous  report,  k» 
been  remounted,  and  is  again  in  its  place.     It  is  unfortunately  deficient  in  the  digital 
bones  of  all  four  extremities,  in  the  sternal  pieces,  the  penultimate  pair  of  ribs,  and 
one  of  the  diminutive  last  pair.    We  possess,  however,  a  skeleton  foot  of  a  Rhinoceroi, 
presented  to  the  Society  by  Dr.  Pearson. 

A  skeleton  of  a  Bat,  ScotophUus  castaneus,  has  also  been  prepared  and  set  up,  and 
also  the  skulls  of  the  following  species  of  Fespertilionidie : — 

ScotophUus  castanetts. 

Taphozous  longimanus. 

T.  brevicaudus,  Nobis,  n.  s. 

Megaderma  lyra,  and 

Dysopus plicatus  (fj. 
Also  skulls  of 

Cants  aureus. 

Vidpes  montanus. 

Urva  Nipalensis. 

Paradoxurus  tyjms. 

Arctictis  Binturong. — Two  specimens. 

Pteromys  petaurista. 

Sciurus  maximus. 

Sciurus  hicoior. 

Sciuru^^f  Undetermined. 

Mus —  f  Undetermined. 

GerbiUus  Indicus. 

Georychusfuscocapillus,  Nobis,  n.  s. 

•*  Since  writing  this,  I  have  met  with  a  Himalayan  species  of  true  Uoneyguide^^*^^ 
xanthoHotus,  Nobis. 
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The  skeleton  of  the  Hoolock,  or  White-browed  Gibbon,  is  prepared,  and  quite  ready 
for  mounting,  as  also  that  of  a  Crow  (Cortms  splendens);  and  skeletons  of  two  species 
of  Barbet,  of  a  Snipe  (Scolopax  heteruraj,  and  of  Cmnyris  Sola,  are  in  course  of  pre- 
paration. In  addition  to  the  sternal  apparatus  of  most  of  the  birds  already  mentioned, 
as  having  been  procured  in  the  recent  state,  we  are  indebted  to  Mr.  Bouchez,  for  that 
of  a  Monaul  (Lophophorus  Impeyanus),  that  of  a  rare  Hawk  (HypUopus  lophotes,) 
and  of  one  of  the  Australian  broad-tailed  Parroqueis  (Platycercus  escimius' 

In  the  Botanical  Department  of  the  Museum,  I  have  nothing  to  report, 

T7te  Librarian's  Report 

Sir,— The  report  I  have  the  honour  to  submit  to  the  Committee  for  the  months 
of  September  and  October  is  as  follows : — 

I  received  on  the  27th  September  23  gems  from  the  Secretary,  which  were  deposi- 
ted in  the  medal  cabinet. 

Almost  all  the  books  in  bad  condition,  a  list  of  which  I  sometime  ago  laid  before  the 
Committee,  have  been  rebound  or  repaired. 

Though  the  expence  incurred  is  great,  the  preservation  of  so  many  valuable  works 
for  the  use  of  the  Members  of  the  Society  and  the  community  at  large,  will  be  more 
than  adequate  compensation. 

A  great  number  of  duplicates  have  been  selected  from  the  shelves.  Should  it  ap- 
pear desirable  to  the  Conmiittee,  these  might  be  sold  or  exchanged  for  others,  and  as 
many  of  them  are  valuable  books,  perhaps  the  Members  of  the  Society  might  wish  to 
take  some  of  them  and  give  others  in  their  stead. 

The  classification  of  the  catalogue  has  been  completed  in  the  month  of  September, 
a  copy  of  which  is  nearly  ready  for  the  print,  and  the  arrangement  of  the  library  has 
been  also  finished. 

I  add  a  paper  containing  a  general  view  of  the  classification  of  the  catalogue. 

The  classification  was,  on  the  whole,  made  according  to  the  plan  I  had  the  pleasure 
of  proposing  to  the  Committee.  Such  deviations  from  it  only  were  thought  advisable 
which  bore  a  stricter  correspondence  with  the  principles  according  to  which  the  classi- 
fication was  framed;  and  I  may  here  mention  it  generally,  that  in  the  progress  of  the 
arrangement  those  principles  were  more  and  more  rigidly  adhered  to,  as  this  was 
found  not  only  in  more  accordance  with  the  natural  divisions  of  science,  but  likewise 
better  adapted  to  satisfy  the  demands  of  convenience. 

The  alterations  alluded  to  are  chiefly  the  following  : — 

There  are  at  present  only  two  main  divisions,  one  containing  the  classic  litera- 
ture, the  other  that  of  the  modem  languages. 

The  science  of  medicine  has  found  its  more  congenial  place  at  the  end  of  the  natural 
sciences,  instead  of  being  connected  with  the  three  first  divisions. 

An  alphabetical  list  of  the  titles  of  the  books  and  of  the  names  of  the  authors  will  be 
added  to  the  catalogue,  so  that  in  finding  the  books  every  facility  will  be  a£forded  to  - 
those  who  wish  to  avail  themselves  of  the  advantages  of  the  library. 

With  regard  to  the  collection  I  would  remark,  that,  as  it  has  been  made  mostly  by 
valuable  donations  from  generous  individuals  desirous  of  advancing  the  interests  of  the 
Society,  no  arrangement  has  been  made  to  obtain  all  the  standard  works  relating  to 
each  branch  of  knowledge,  so  that  there  are  necessarily  many  deficiencies  in  the  libra- 
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ry,  which  it  seems  desirable  to  supply.    It  would  perhaps  be  well  first  to  complete 

those  divisions  of  the  library  which  relate  to  natural  science  in  general,  and  likewiM 

those  which  refer  to  the  history,  ciYilization,  languages,  &c.  of  Asia. 

I  beg  to  submit  to  the  Committee,  if  it  be  desirable,  that  all  the  books  at  present  out, 

should  be  returned,  at  least  for  a  short  period,  as  the  arrangement  of  the  library  can* 

not  be  completed  till  their  titles  and  contents  are  ascertained.    At  the  same  time  I 

would  ask,  if  it  be  not  advisable  to  call  in  the  books  once  a  year  for  the  space  of  five  or 

six  days,  that  it  may  be  known,  whether  they  require  repairing  or  any  oi  them  hire 

been  lost. 

2d  November,  1841.  ^  ^*^«  *^«  ^"""^  ^  ^^>  Sir, 

Your  most  obedient  servant. 

Ordered,— That  the  three  propositions, 

Ist.  That  the  duplicate  copies  selected  be  either  sold  or  exchanged ; 
f  d.  That  the  books  now  lent  out  be  returned  for  a  short  time  ;  and 
Sd.  That  the  books  be  called  in  once  a  year  for  examination,  submitted  by  tbe 
Librarian,  be  referred  to  the  Committee  of  Papers. 

A. 

Classic  Literature. 

A.  Greek  Literature. 

1.  Philosophy. 

2.  History. 

3.  Geography. 

4.  .Miscellaneous. 

B.  Roman  Literature. 

B. 

Modem  Literature,  from  the  commencement  of  the  Christian  era  to  the  present  age. 
I.    Theology. 

A.  Polytheism. 

a.  Special  forms  of  Polytheism. 

1.  Religion  of  Egypt. 

2.  — of  the  Greeks. 

3.  — of  Zoroaster. 

4.  Brahmanism. 

5.  Buddhism. 

6.  Religion  of  Confucius. 

b.  Polytheism  in  general. 

B.  Monotheism. 

a.  Judaism. 

b.  Christianity. 

1.  Holy  Scriptures  and  parts. 

2.  Biblical  Criticism  and  Interpretation. 

3.  History  of  the  Church. 

4.  Miscellaneous  Works. 

c.  Mahommedanism. 

II.    Law  and  Jurisprudence. 
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III.  Philosophy. 

IV.  Mathematics. 

y.  Natural  Sciences. 

A.  Natural  Science  in  general. 

a.  History. 

b.  Journals  and  Cyclopaedical  Works. 

B.  Branches  of  Natural  Science, 
a.  Natural  Philosophy. 

1.  Natural  Philosophy  in  general. 

2.  The  branches  of  Natural  Philosophy. 

A.  Pneumatics. 

B.  Hydrostatics. 

j.  Crystallography. 

8.  Sound. 

r.  Heat, 

y.  Light, 

y.  Electricity. 

a.  Magnetism. 

b.  Astronomy. 

c.  Geology. 

d.  Chemistry. 

e.  Natural  History,  and  Natural  History  in  general. 

f.  Branches  of  Natural  History. 

1.  Mineralogy. 

2.  Botany. 

3.  Zoology. 

a.  Zoology  in  general. 

b.  Branches  of  Zoology. 

f.  Anatomy. 

g.  Physiology. 

h.  Medical  Science. 

1.  History  of  Medicine. 

2.  Pathology. 

3.  Therapeutics. 

4.  Materia  Medica. 

VI.  Applications  and  Arts. 

VII.  Historic  Science. 

A.  History. 

a.  General  History. 

1.  Chronology,  Dictionaries,  Journals,  etc 

2.  Universal  History. 

b.  Special  History. 
1  Of  Antiquity. 

2.  Of  the  Asiatic  Empires. 

B.  Of  Greece, 
j.  Of  Rome. 
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r.    Of  the  Middle  Aj^es  and  of  Modem  Times. 

A.  Of  the  Occidental  Empires. 

B.  Of  the  Oriental  Empires. 

a.  General  History-  of  the  East. 

b.  Special  History  of  the  East. 
Of  the  Huns. 

Of  the  Mohummedan  Empires, 

1«  Of  the  Arabs. 

2.  Of  the  Moguls. 

3.  Of  the  Sultauns  of  Egypt, 

4.  Of  the  Turks. 

5.  Of  Persia. 

6.  Of  Hindoostan. 

7.  Of  China  and  Japan. 
G.  Of  America. 

D.        Of  Africa. 

B.  Biography. 

C.  Voyages  and  Travels. 

A.  History  of  Travels,  Voyages  round  the  World,  aud  Collections  of  Travels. 

B.  Travelsin  various  parts  of  the  World. 

a.  Travels  in  Europe. 

1.  To  various  parts  in  Europe. 

2.  To  special  parts  of  Europe. 

b.  Travels  in  Asia. 

1.  Travels  in  Asia  in  general. 

2.  Travels  in  Western  Asia. 

3.  Travels  in  Central  Asia. 

4.  Travels  in  Eastern  Asia. 

S.  Travels  in  India,  and  Voyages  to  India. 

c.  Travels  in  Africa. 

d.  Travels  in  America. 

e.  Travels  to  the  Polynesian  Ocean. 

C.  Geography  and  Statistics. 
a.  General  Geography. 

b  Special  Geography. 

1.  Geography  of  Europe. 

2. of  Asia. 

3.        — of  Africa. 

4         — of  America. 

5«        • of  Polynesia. 

E.  Archaeology  and  Antiquities. 

VIII.  Languages. 

A.  Grammar. 

a.  Comparative  Grammar. 

1.  Grammar  of  European  Languages. 

2.  Grammar  of  Oriental  Languages. 
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d.  Of  the  Semitic  Languages. 

B.  Caucasian  Languages. 
Of  Indian  Languages. 

1.  Of  the  Sanscrit. 

%  Of  the  Pali. 

3.  Of  the  Modern  Indian  Languages. 

S.  Of  the  Chinese  Language. 

B.  Dictionaries. 

C.  Critics  and  Interpretations. 

D.  Literature. 

E.  Catalogues. 

IX.  Miscellaneous  Works. 

A.  Works. 

B.  Journals,  Encyclopaedias,  etc. 


Read  two  letters,  dated  the  29th  September  and  20th  October  last,  from  Mr. 
Secretary  Bushby,  the  first  transmitting  a  communication  from  Mr.  A.  T.  Christie, 
late  of  the  Medical  Seryice,  Madras  Establishment,  reporting  bis  Geological  Re- 
searches in  that  part  of  India,  and  the  second  transmitting  copies  of  Papers  by 
Captain  G.  B.  Tremenheere,  Executive  Engineer,  Tenasserim  Division,  on  the 
Tin  Grounds  and  Manganese  Beds  of  the  Mergui  Province. 

Read  also  two  letters  from  Mr.  H.  Cope,  dated  the  4th  and  5th  October  last,  on 
the  subject  of  the  investigation  of  the  Himalyan  Lichens. 

Read  letter  ffom  Mr.  J.  G.  Bruce,  of  18th  October  1&41,  on  the  subject  of  the 
Nurma  Cotton  produced  in  Malwa,  elicited  with  reference  to  the  remarks  of  Mr.  H. 
Piddington,  and  noticed  in  a  recent  number  of  the  Journal. 

Ordered, — That  the  foregoing  Papers  be  made  over  to  the  Secretary  in  his  capacity 
of  Editor,  for  publication  in  early  numbers  of  the  Journal  of  the  Asiatic  Society. 

Read  letter  from  Captain  S.  JR.  Tickell,  with  sketches  of  Idols. 

Read  letter  from  Baboo  Ramcomul  Sen,  of  3d  November  1841,  with  a  number  of 
Copper  Coins,  presented  to  the  Asiatic  Society  by  Dr.  R.  Stuart  of  the  Native  Hos- 
pital,  who,  in  sending  them,  writes :  "  I  have  much  pleasure  in  forwarding  the  accom- 
panying Copper  Coins,  which  were  given  to  me  as  curiosities.  When  they  are  really 
old,  1  know  they  possess  much  value  in  the  eyes  of  such  as  wish  to  be  thought  an- 
tiquarians ;  how  far  those  I  send  may  be  deemed  valuable,!  do  not  pretend  to  judge.'' 

Read  letter  from  J.  H.  Batten,  Esq.  of  4th  October  1841,  forwarding  some  ''  Loose 
Leaves"  from  Thibet,  brought  down  by  Deboo,  Putwaree  of  the  Juwater  Pars  (one 
of  the  chief  Bhotias),  who  got  them  from  some  man  in  Heoondes  (the  Thibet 
name  of  Kemaoon.) 

These  "  loose  leaves"  having  been  submitted  for  Report  to  Mr.  Cs(»na,  that 
gentleman  writes,  * 

"  I  beg  to  inform  you  that  the  24  loose  leaves  (of  blue  paper,  with  Tib.  capital  cha- 
racter on,  written  with  orpiment,  under  the  following  numbers  of  leaves  ;  5,  6,  8,  10, 

6  c 
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21,  40,  46,  53,  58,  60,  65,  68,  86.  92,  93,  95,  96, 101,  102,  104,  113,  117,  128  and  131.) 
receiTcd  from  Almora,  are  the  parta  of  some  extracts  of  some  T&ntrika  works,  contain- 
ing  some  short  address  or  prayers  to  Shikya,  to  Vajra  Pani,  and  to  other  Saints  or 
Divinities  for  instruction  how  to  obtain  prosperity  and  future  beatitude,  and  hot  to 
be  delivered  from  miseries  of  the  present  and  of  the  future  life.  There  are  likeviie 
many  Mantras  or  mystical  formulse  used  in  addresses  for  obtaining  the  favour  of  tnj 
particular  Divinity :  also,  when  presenting  some  offerings,  &c.  All  such  Mantras  ai«ii 
Sanscrit,  but  written  in  Tibetan  character.  There  are  in  the  Asiatic  Society's  Library 
many  works  on  similar  subjects." 

The  Secretary  submitted  for  the  inspection  of  the  Meeting,  facsimile  Inscripdou, 
sent  down  by  Lieutenant  A.  Cunningham,  reporting  at  the  same  time,  that  haring 
had  these  Inscriptions  translated,  they  do  not  possess  any  thing  of  interest  ornoveitj 
to  require  any  further  specific  notice. 

With  reference  to  Dr.  Forbes'  conununication  on  the  discovery  of  a  complete  co^ 
of  the  Jami  ul  Tawarikh,  printed  in  the  107th  Number  of  the  Journal  of  the  hK»6i 
Society,  the  following  communication  was  read  from  H.  M.  Elliot,  Esq.,  of  Allahi* 
bad,  of  20th  September  : — 

"  Not  having  yet  observed  any  notice  of  Rush  bbd-oo-Obem's  book  at  your  pe- 
riodical Meetings,  I  think  it  proper  to  bring  to  yoar  notice  a  circumstance  wbicb 
came  to  my  knowledge  about  two  months  ago,  and  which  I  should  have  mentioned 
earlier,  had  I  thought  it  would  have  escaped  observation  so  long.  An  anonymov 
work  on  History,  bearing  the  same  titles  of  chapters  as  Rusheed-oo-Deen's  ^u 
brought  by  (the  late)  Sir  John  Malcolm  from  Persia,  and  presented  to  the  CoIies< 
at  Fort  William,  of  which  your  Society  has  the  Library.  The  work  was  copied  it 
(I  think)  Casbin  in  £616,  and  bears  the  title  of  Jami-oo-Tuwared<h  Judeem,  but  witboit 
name  of  the  author.  This  information  I  obtained  one  day  from  Stewart's  Catalogs 
of  l^ppoo  Sultan's  Library,  and  I  now  communicate  it,  after  this  long  delay^  in  ^ 
hope  that  a  little  search  in  your  own  archives  will  reward  you  with  the  discoreiT  ^ 
this  valuable  work." 

A  search  having  been  made  as  suggested  by  Mr.  Elliot  for  the  book,  the  Seoe- 
taxy  had  the  satisfaction  to  report  to  the  Meeting,  that  it  was  found,  and  the  voIuiM 
submitted  to  inspection.  | 

The  presentation  by  Moulvee  Abdool  Ruheem  of  a  copy  of  the  translation  b^  bin 
in  Persian  of  the  Kamoos  was  acknowledged  by  the  Society  by  a  vote  of  thankSi  v"' 
the  presentation  in  return  to  the  Moulvee  of  all  the  Arabic  works  printed  by  tot 
Society. 

The  Secretary  submitted  to  the  inspection  of  the  Committee  a  folio  containiaj 
Sketches  by  Lieutenant  Colonel  Salter,  of  the  (late)  2d  Regiment  Light  Cafabj' 
taken  by  him  during  his  service  in  Affghanistan. 

For  these  presentations  and  contributions,  the  thanks  of  the  Society  were  accorded- 


■ 
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The  Hon'ble  Sir  Edward  Rtan  in  the  Chair.  .     . 

The  Reverend  Wm.  Winchsstbb,  Chaplain  at  Berhampore,  proposed  at  the 
Meeting  of  the  11th  November  last,  was  ballotted  for  and  duly  elected. 

Ordered,  that  the  usual  communication  of  his  election  be  made  to  the  Reverend  W. 
'WiNCUBSTEB,  and  that  he  be  furnished  with  a  copy  of  the  rules  of  the  Society  for  his 
guidance. 

lAbrarp. 
Books  received  for  the  Library  of  the  Asiatic  Society  for  the  Meeting  of  the  3d 
December,  1841. 

The  Annals  and  Magazine  of  Natural  History,  vol.  7,  Nos.  45  and  46,  July  and 

August,  1841,  ••• •••      No,  of  Copies,    2 

Edinburgh  New  Philosophical  Journal,  by  Professor  Jambson,  No.  61,  April 
to  V  uiy,  1041,  ••••      ■«•••        ••••        ••••        ••*•        ••••        ••••    1 

Calcutta  Christian  Observer,  December,  1841,  new  series,  vol.  2d,  No.  24,  . .     1 

Bulletin  de  la  Society  de  Olographic,  2d  series,  tome  14, I 

Journal  des  Savans  for  April,  1841,  Paris, 1 

Letter  addressed  to  the  Government  of  Bombay  by  the  Chamber  of  Commerce 
at  tne  Jr residency,  io4i,        .•••         *•*•         .•••        •••.         .•••         ••••     L 

Liber  As — Sojutii  de  nominibus  relativis,  Lugduni,  Bat.  J 840, 1 

Read  letter  from  the  Secretary  to  the  General  Committee  of  Public  Instruction  of 
26th  November  last,  forwarding  such  Oriental  books  mentioned  in  the  following  list, 
as  can  be  spared  from  the  Library  of  the  EdiMation  Committee  : — 

List  of  the  Oriental  Books,  forwarded  for  the  Library  qf  the  Asiatic  Society, 

Sanscrit  Works. 

Vikramorvosi, ...•         ••••         ••••         ....       iVb.  qf  Copies, 

Uttraramchuritra,       

Mudra  Rakshaha,       ....         

Mugdhabodha, . .        ••••        ....        •••• 

Bhatti  Kavya,  2  vols.  

Raghu  Vansa,  ..        ••••         ....         ..•• 

Sahitya  Durpon,        ...• 

Kavya  Prokasa,         • 

Bhasa  Parichhed,       

XuTicna  Ivati,    ..         ••••         •••*         ....         ••••         •*.•         ••••         ••• 

Munu  Sanghita,  2  vols.  • 

Viavusta  Ratnamalah,  ••        ••..        ••••  •••        ••••        ••,,        ,,, 

Dttttuck  Chundrica  and  Mimansa,        

Law  of  Inheritance,    ..••        •«.•        ••••        ....        ••••        ••••.        ••• 

SuDnaDiians, «...        .•••        ■•••        .*••'      *••        ••..        •  •  • »        ••• 

Principles  of  Chemistry,  E.  B.,  .. , 


•  •  •  • 
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Wibon's  DietionaqTf. 
Beband  CheotamoDy, 
Malatee  Madhava,      •• 

Betoavoli, 

Khetfo  Tutto  Depica, 


PSRSIAN  AND  ARABIC  WoRKS. 


Kyfayah,  4  vols 

Suddedee,     • .  •  •        • . . , 
Funoli  Abqrat,  • . . . 

Mill's  Bridge's  Algebra, 
Shanamah,    .  •  •  •        .  • . , 
Muj  amah  Sumshi,      . . . , 

^sop's  Fables, 

Syer  Mutakherin,       . . . , 


•  f  •■ 


Total  No.  of  Copies,    29 

Read  letter  dated  Simla,  16th  November  1841,  from  Capt.  J.  T.  Boilkad  oftbe 
Engineers,  forwarding  an  account  of  the  Meteors  which  appeared  there  on  the  night  of 
the  12th  idem,  in  sufficient  quantities  to  establish  the  fact  of  their  excess  over  ordioiiy 
occurrences  of  the  kind. 

Read  a  4th  Memoir  on  the  Law  of  Storms  in  India,  being  remarks  and  documieDtf 
relative  to  the  loss  of  the  ship  Golconda  in  the  Tyfoons  of  22d  to  24th  September  V^ 
in  the  China  Sea,  by  H.  Pidoington,  Esq. 

Read  remarks  by  Capt.  J.  T.  Boileau,  Bengal  Engineers,  on  the  Construction  d 
Newman's  improved  Portable  Barometer,  and  on  the  mode  of  renewing  the  Goigt 
Point  when  Itvt,  with  a  drawing. 

The  Secretary  also  submitted  to  the  inspection  of  the  meeting,  a  Perpetual  Moot 
Table  by  Capt.  R.  Shoktrebdb,  who  on  a  former  occasion  favored  him  with  a  Per- 
petual Time  Table. 

The  foregoing  Papers  and  Table,  the  Secretary  noticed,  would  appear  in  earij 
numbers  of  his  Journal. 

Read  the  following  Report  of  the  Curator  for  the  month  of  November  last:— 
Sir, 

During  the  brief  period  that  has  elapsed  since  the  occasion  of  our  last  Meetog, 
but  little  has  transpired  that  can  bs  embodied  in  my  present  Report.  Due  piogne 
has  been  made  in  determining  and  labelling  the  collection  of  Birds,  which  I  trust  will 
be  entirely  accomplished  by  our  next  Meeting.  I  have  also  commenoed  aRaagt^ 
the  Insects,  and  shall  soon  have  ascertained  and  labelled  the  oider  Lfpidspten, 
to  the  extent  of  my  present  means  of  determining  the  genera  and  species.  tV 
dontttiona  received  for  the  Museum  consist  solely  of  Zoological  specimens :  viz.  1st, « 
Bat  f^om  Dr.  Cantor,  being  the  third  species  of  Indian  Taphoatous  aew  in  tbe 
'  cblliection,  whereas  I  believe  but  one  has  hitherto  been  described  ffom  this  part  af  tbe 
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world ;  2dly,  a  skull  of  a  species  of  Lutraf*  and  the  lower  jaw  of  %DelphiniM  (species 
undetermined,  and  where  taken  I  was  unable  to  learn,  though  it  was  believed  some- 
where on  the  high  seas,  and  not  in  the  yicinity  of  India),  from  Mr.  C.  Harvey; 
3dly,  4  species  of  recent  Birds,  from  W.  Frith,  Esq.,  of  which  three  are  new  to  the 
Museum;  and  4thly,  a  fine  recent  Crocodilus  biporcatus,  9^  feet  long,  shot  and 
presented  to  the  Society,  at  the  suggestion  of  J.  M.  Seppings,  Esq.,  by  the  Superin- 
tendent Engineer  at  the  Government  Steam  Yard,  —  Jones,  Esq. 

The  following  Birds  have  mostly  been  shot  by  myself;  a  few  have  been  purchased, 
and  those  presented  by  Mr.  Frith  to  the  Society  are  included  :-*- 

Palaomis  torguaius,  female. 

Falco  tinrwnculus,  do.  in  first  plumage. 

Ehnus  melanopterus,  do.  do. 

ffalieeetus  PomUcerianuSt  do. 

Vultur  leeucoHotos^  preparing  as  a  skeleton. 

Otus  brack^tus. 
Coracias  IndiCQ,  two  male  specimens,  in  a  phase  of  plumage  which  warrants 
the   suspicion  that  C.  As^ammsis  (McClxlland  and  Hobsfisld),  of  which  we 
possess  a  specimen  noticed  in  my  last  Report,  entirely  according  with  the  description, 
is  a  variety  merely  of  the  common  Indian  Roller. 

Merifps  Indicus,  male  and  female. 

Alcedo  Bengalensis,  male  and  female. 

Dendrocitta  vagahunda,  male  and  female. 

Pastor  tristis,  male  and  female. 

P.  eristateUus,  male. 

P,  ciner^us  ferdoa,  male  and  female. 

P.fuscus,(fJ  Wagler  ;  P,  MahrQtt^nm,  Sykea. 

Stumus  contra,  male. 
Alauda,  species  undetermined,  and  apparently  undescribed. 

Dicrurus  baHcassius,  sexes  in  different  states  of  plumage. 

Chloropsis  Malabaricus,  male  in  immature  dre84. 

Geocichla  rubecnla^  male. 

Calliope  Latkami,  female. 

Muscicapa  carulea,  inale. 

Jora  tipMa,  ditto. 

AfUhus  ru/escens  (f)^  ditto. 

UotaeUla  aiba  (vera),  two  very  different  males  and  a  female. 

Pyrrhulauda  crucigera,  male. 

Cdumba  tigrina,  male. 

Ardea  MalaccenaiSf  male  and  female,  immature  plumage. 

A.  Javamca,  Horsfield ;  A,  scaptdaris,  Wagler,  young  female. 

Sterna,  species  undetermined,  female. 

Tadorna  BeUonii,f  male. 

•  I  have  since  procured  a  recent  animal  of  this  genus,  to  aU  ai^pearauce  the  L.  iiUgtvu, 
and  the  skull  of  which  entirely  accords  with  that  above  notic«d.-^^4ff.^.  See, 

t  In  the  Proceedings  of  the  Zoological  Society's  for  1834,  p.  50.  Mt,  Gould  notices,  a  sp^cajnen 
of  the  common  Shieldrake'from  Trebizond,  and  remarks  that  it  had  not  previously  been  observed 
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Pelicanus  rufescens  (f),  Qmelin,*  female. 

Of  these,  the  OtuSt  Pastor  pagodarum  and  P./uscus,  Alauda,  MoiaciUa,  Pyrrhh 
lauda,  Tadoma,  and  Pelicanus,  (seven  species,)  are  new  to  the  collection;  and  the 
remainder  have  replaced  old  and  very  inferiorly  mounted  specimens,  and  in  several 
instances  have  added  the  other  sex,  in  a ,  diJBTerent  state  of  plumage  to  what  was 
previously  in  the  Museum 

The  only  other  Vertehrata  procured,  consist  of  a  Squirrel  {Sdurus  palmanm), 
a  fine  specimen  of  the  Dhamna  Snake  {Coluber  Dhamna,  Cantor),  and  the  Crocodile 
before  mentioned,  which  is  in  process  of  being  set  up,  while  its  skeleton  is  also  pre- 
paring, and  several  of  the  viscera  have  been  preserved  in  spirits. 

A  number  of  Insects  have  also  been  collected  in  the  neighbourhood ;  and  several 
of  the  Bird  Skins  from  Tenasserim  and  the  Himalaya,  noticed  in  nay  Report  for  last 
month,  have  been  mounted.  The  present  being  the  only  season  at  which  fresh  spe- 
cimens of  animals  will  bear  to  be  brought  from  any  distance  in  available  condition, 
1  continue  to  spare  no  pains  to  induce  the  Shikarees  and  others  to  supply  us  with  ai 
many  species  as  they  can  procure ;  the  duplicates  of  many  are  valuable  for  purposes 
of  exchange  and  transmission  to  other  Museums,  and  while  the  examination  of  saeii 
enables  me  to  gain  a  more  thorough  knowledge  of  their  various  kinds,  a  rectificatioaof 
many  synonyms  will  doubtless  accrue  from  the  Intercourse  which  it  is  thus  sougiit 
to  establish  with  Museums  in  difiEerent  countries,  and  which  it  is  to  be  regretted  is  not 

more  general  and  extensive  than  at  present 

I  am,  Sfk; 

Yours  obediently, 

December  3rd,  1841.  Edwabd  Blytb. 

Read  letter  from  Mr.  Secretary  Boshby,  of  the  10th  November  last,  transmitting 
copies  of  Registers  of  the  rise  and  fall  of  the  Tide  at  Prince  of  Wales'  Islaad  and 
Singapore,  for  the  months  of  April,  May,  and  June,  1841,  together  with  transcript  of  a 
memorandum  which  accompanied  the  Registers. 

Ordered — That  the  thanks  of  the  Society  be  conveyed  to  the  Government  for  the 
Registers  in  question. 

For  the  Presentations  and  Contributions,  the  thanks  of  the  Society  were  accorded. 

out  of  Europe.  Mons.  Temminck,  however,  had  already  enumerated  this  species  in  his  list  of  Kb- 
ropean  birds  met  with  in  Japan,  and  it  was  obtained  by  the  late  Sir  A  Bumos  on  the  Indns. 
Here  it  would  appear  to  be  very  rare,  being  quite  unknown  to  our  taxidermists. 

•  This  agrees  tolerably  well  with  the  description  in  Shaw's  Zoology,  (vol.  xiii,  ptx,p>lH) 
except  Uiat  the  feet  are  there  stated  to  be  yellow,  whereas  in  our  bird  they  were  of  a  lesdcs 
black  colour,  slightly  tinged  with  green,  and  the  claws  white. 
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Heport  to  the  Secretary  of  the  Board  of  Customs^  Salt  and  Opium, 
on  the  Salts,  called  Pdckwah  and  Phool-Kharbe  ;  tvith  a  process  for 
deteeOnff  the  adviiteration  of  Government  Salt;  estimates  of  the  quan- 
tities  of  both  Salts  annually  produced,  and  of  the  amownt  of  loss 
which  the  Revenue  may  sustain  through  the  production  of  these  two 
articles.     By  Hbnrt  Piddinoton,  Esq. 

As  requested,  I  have  now  the  honor  to  submit  my  report  on  the 
samples  of  Pdckwah  and  Phool-Kaeee  Salts  which  I  have  examined, 
together  with  such  considerations  as  have  occurred  to  me  in  the  course 
of  the  investigation. 

From  what  I  have  learnt  of  the  points  desirable  to  be  ascertained, 
and  for  more  convenient  reference,  I  have  divided  my  report  as  follows: — 

J.  Constituents  of  the  two  Salts* 

IL  Means  of  detecting  the  adulteration  of  Government  Salt. 

IIL  Chemical  demonstration  of  the  certainty  of  this  method. 

IV.  Estimate  of  the  quantity  of  Puckwah  produced  annually. 

y.  Estimate  of  the  quantity  of  I^ockw ah,  or  edible  Salt,  annually 
produced  in  the  preparation  of  the  Khareb,  and  of  the  quan- 
tity of  Khareb  annually  produced. 

VI.  Estimate  of  the  loss  to  the  Revenue  by  the   Puckwah  and 

Phool-Khabeb. 

VII.  Concluding  remarks. 

No.  120.     New  Series,  No.  36.  6  d 
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I. — Constituents  of  the  Salts. 

The  Puckwah  is  mostly  produced  daring  the  fflanufacture  of  Salt- 
petre, and  sold  openly  in  the  bazars  for  culinary  purposes.  The  Phool- 
Rharee  is  manufactured  from  the  efflorescence  on  the  surface  of  ?ari- 
ous  earths,  and  sold,  as  well  as  other  inferior  sorts  of  Kharee,  osteD- 
sibly  for  feeding  cattle  and  manufacturing  processes,*  such  as  curing 
hides  and  the  like  :  the  former  sort,  or  Phool-Kharee,  really  for  the 
purpose  of  adulterating  Government  Salt.  I  mention  these  few  facts 
preliminarily,  though  well  known  to  you,  as   I   shall   have  occasion 

to  recur  to  them  again. 

Puckwah, 

The  effects  of  reagents  on  the  solution  are  as  follows : — 

Shewing 


Tests.  Acids.  Bases. 

Muriatic  acid,  ...         ...  No  Carbonates, 

Nitrate  Silver,  ...         ...  Muriatic,  (abundant,) 

Acetate  Barytes,  ..         ...  Sulphuric,                    

Gold  Leaf,...  ...         ...  Nitric,  (trace,)            • 


N.  M.  Platina,       No  Potass 

Oxal.  Ammonia,    ...         ...         ...         ...         ...  Lime,  (trace,) 

Phosphate  Soda  &  Ammonia,         ...  ...         ...  Magnesia. 

Its  constituents  were  found  to  be  in  100  parts,  taken  in  its  usvd 
state, 

Insoluble  matter,   ...         ...         ...         ...      1 20 

Extraneous  Salts  soluble  in  Alcohol,  principally  Muriates 

of  Magnesia  and  Lime,  15.35 

Sulphate  Soda,  dr)%  ...         , 2.45 

Muriate  Soda,       75.00 

Traces  Nitrates,  Lime,  Soda,  and  Magnesia, 0.50 

Hygrometric  water  and  loss,         ...     5.50 


100.00 
The  essential  parts  of   this,  for  revenue  purposes  are,  in  briefer 
terms,  that  the  Puckwah  contains  75  per  cent,  of  culinary  salt,  and  tfat 

♦  Report  to  the  Board,  says,  there  are  three  sorts,  "  Phool-Kharbb,"  or  refined 
Khares  ;  *'  Bhb'r-Kharee,"  or  sheep's  Khareb  ;  and  "  CHOOMAR-KHARSB,"or 
Currier's-Khareb. 
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its  bitter  taste  is  owing  to  the  Muriates  of  Magnesia  and  Lime  and 
the  Sulphate  of  Soda. 

Phool- Kharee, 


Shewing 


Tests. 
Muriatic  Acid, 

Nitrate  Silver,        

Acetate  Barytes,    ... 

Gold  Leaf, 

N.  M.  Platina, 

Oxal.  Ammonia, 

Phosphate  Soda  and  Ammonia, 


Acids. 
No  Carbonates, 
Muriatic, 
Sulphuric^ 
No  Nitric, 


Basefi. 


No  potass, 
Trace  Lime, 


Do.  Magnesia, 
100  par (s  of  the  Salt  in  its  usimI  state  containy 

Insoluble  matters,     ...         ...         ..  ...     1.20 

.  0.75 

.  Trace. 

.  2.45 

.  80.00 

.  7.50 

.  8.10 


Soluble  in  Alcohol  Muriates, 

Lime  and  Magnesia, 

Muriate  Soda,  

Sulphate  Soda,  (dry), 

Hygrometric  water, 

Water  of  crystallisation*  and  loss, 


100.0 


Here,  as  before,  the  essential  part  of  the  analysis  for  Revenue 
purposes,  is,  that  the  Salt  is  really  one  containing  about  80  per  cent,  of 
dry  Sulphate  of  Soda,  or  dry  Glauber's  Salt. 


n. — Means  of  detecting  the  adulteration  of  Government  Salt  by  the 

Phool'Kharee. 

The  prompt,  certain,  and  easy  method  of  detecting  this  adulteration 
is  the  following  one  : — I  set  down  here  the  mere  rules,  such  as  Native 
officers  would,  with  a  little  teaching,  quickly  understand ;  the  chemical 
demonstration  of  them  will  follow  in  the  next  section. 

*  A  Bmall  part  of  the  sulphate  of  soda  is  in  the  state  of  crystallised  salt,  which 
contains  56  per  cent,  of  water.  The  greater  part  of  it,  however,  is  in  the  an- 
hydrous state. 
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The  following  is  the  necessary  apparatus,  all  of  which  can 
be  made  or  procured  in  the  bazar : — 

1.  A  glass  tube  about  0.5  inches  in  diameter,  and  10 
inches  high,  as  in  the  marginal  sketch.  It  is  graduated  to 
25  divisions,  on  the  principle  shewn  in  the  next  section. 

2.  A  common  precipitating  glass,  containing  about  a  quar- 
ter of  a  pint. 

3.  A  pair  of  common  medicine  scales,  with  a  single  brass 
weight  of  100  grains. 

4.  A  bottle  of  solution  of  Acetate  of  Barytes,  of  the 
strength  shewn  in  the  next  section. 

5.  A  few  straws,  or  a  bone  or  ivory  rod,  for  stirring  the 
solution  of  the  suspected  salt 


J-2$ 


■+15 

To  detect  an  adultercUion, 

A.  Weigh  100  grains  of  any  suspected  Salt,  and  put  it 

into  the  precipitating  glass,  fill  the  glass  two-thirds  full  of 

clear  water,  and  stir  the  salt  till  all  has  dissolved.  A  few 

grains  will  perhaps  remain  at  the  bottom,  but  these,  which 

are  sand  and  sulphate  of  lime,  are  of  no  consequence.     Let 

the  whole  settle  for  a  few  minutes. 

B,  Fill  your  test  tube  from  the  bottle  of  Acetate  of  Barytes 
exactly  to  the  upper  mark. 

C.  Drop  now,  carefully,  the  liquid  from  your  test  tube  into  the 
solution  of  the  salt.  If  there  is  any  adulteration  a  heavy  white  cload 
will  be  seen  rolling  quickly  to  the  bottom.  You  must  continue  to 
drop  in  the  solution  till  there  is  no  more  of  this  cloud ;  taking  care 
that  you  allow  it  to  settle  from  time  to  time,  and  not  to  put  in  too  much 
of  the  test,  particularly  at  the  latter  end  of  the  operation. 

Z>.  The  quantity  of  solution  you  have  used,  will  be  seen  by  look- 
ing at  'the  tube.  If  it  is  10,  or  12^  or  15,  this  is  an  adulteration  of  so 
much  Rharee  per  cent,  in  your  sample ;  and  if  it  exceeds* — per  cent, 
the  Salt  must  have  been  purposely  and  illegally  mixed  with  Rharee. 

*  This  blank  will  be  of  coarse  better  filled  up  by  you.  It  would  be  proper  to 
make  a  set  of  trials  with  yarious  Government  salts  before  definitively  settling  it 
It  will  never  1  think  exceed  4  per  cent,  or  at  most  5. 
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JS»  IlDless  yoa  want  to  know  exactly  the  total  amount  of  adulter- 
atioDy  which  is  rarely  the  case,  yoa  need  only  Brat  drop  in,  say  the 
6  per  cent,  allowed  by  the  Board,  and  after  that  6  or  10  more.  If  it 
shews  this,  it  is  quite  adulteration  enough  to  prove  that  the  salt  has 
been  purposely  falsified,  and  there  is  no  use  in  wasting  your  time  and 
test  liquor  farther. 


III. — Chemical  demonstration  of  the  certaiifUy  of  this  method* 

1.  It  has  been  shewn  that  there  are  no  Carbonates  in  the  Kharee  ;  and 
the  proportion  of  Sulphate  of  Magnesia  is  so  small  in  good  salt,*  that 
for  practical  purposes,  it  may  be  neglected  or  allowed  for.  The  Sul- 
phate of  Lime  may  also  for  practice  be  considered  as  wholly  insoluble 
in  cold  water. 

2.  We  have  thus  only  to  deal  with  the  fraudulent  admixture  of  the 
anhydrous  Sulphate  of  Soda,  and  perhaps  at  times  with  a  little  Sul-^ 
phate  of  Potass.  The  problem  is  therefore,  really,  reduced  to  the  simple 
one  of  ascertaining  the  quantity  of  Sulphuric  Acid  in  a  given  quantity 
of  salt.  We  may  always  assume  that  the  base  is  Soda.  The  working 
fact  for  revenue  purposes  is,  that  no  Sulphuric  Acid  [which  in  saline 
compounds  form  the  Sulphates]  can  be  present  in  good  salt  beyond 
the  per  centage  which  we  allow  at  page  942  without  having  been  put 
there  for  fraudulent  ends ;  and  in  the  state  of  Sulphate  of  Soda,  because 
there  is  no  other  Sulphate  available  for  so  doing  in  the  country. 

3.  We  may  take  our  specimen,  containing  80  per  cent,  of  the  dry 
Sulphate  of  Soda,  to  be  the  strongest  average  salt  used  for  adulteration. 
If  a  weaker  sort,  that  is  a  Kharee  containing  more  extraneous  salts  be 
used,  more  of  it  will  be  put  into  the  parcel  of  salt  to  be  adulterated. 

4.  If  we  take  100  parts  of  good  salt  to  be  adulterated  with  25  per 
cent,  of  Kharee,  it  is  clear  that  in  this  quantity  there  is  ^  of  the  80 
parts  [or  20  parts]  of  the  dry  Sulphate  of  Soda  which  our  analysis 
shews  ;  the  remaining  6  parts  being  made  up  by  the  extraneous  salts. 

*  It  is  only  0.45  in  bazar  salt  by  Dr.  McClelland's  recent  paper.  By 
my  analysis  of  Madras  salt  and  Cuttack  Pungah  salt  made  several  years  ago,  it 
was  2.04  for  the  first,  and  5.45  for  the  last,  the  mean  of  these  would  be  3.7  per 
cent.  Mine  was  I  think  very  fresh  salt,  taken  from  the  heaps.  As  before  noted, 
trials  should  be  made  before  fixing  a  standard  allowance. 
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These  20  parts  of  dry  Sulphate  of  Soda  contain  11.20  of  Salpharic 
Acid,  which  require  37.60  parts  of  Acetate  of  Barytes  to  precipitate 
jthem. 

5.  Now  our  solution  of  Acetate  of  Barytes  is  made  by  dissolviog 
100  grains  of  the  salt  in  1000  grains  of  pure  water,*  and  thetabe 
filled  to  the  mark,  containing  exactly  as  much  of  the  solution  as  it 
equal  to  37.60  parts  of  Acetate  of  Barytes,  the  whole  of  its  conteDts 
will  thus  precipitate  the  20  parts  of  dry  Sulphate  of  Soda,  which  the 
adulteration  of  25  per  cent,  contains. 

6.  And,  as  it  is  marked  with  26  divisions,  each  division  will  shew  one 
per  cent,  of  such  an  adulteration.  As  before  remarked,  a  weaker 
Kharee  would  allow  more  adulteration,  but  as  it  would  shew  always  a 
nearly  equal  quantity  of  the  Sulphate,  this  may  be  taken  for  a  standard. 
I  do  not  believe  that  a  much  stronger  Kharee  could  be  prepared.  Coald 
it  be  so  prepared  as  to  contain  90  per  cent,  of  the  Sulphate,  this  woald 
only  make  a  difference  of  2^  on  the  scale  in  the  whole  per  centage,  and 
for  practice  nothing  beyond  proof  of,  say  10  per  cent,  of  the  Solpbate 
of  Soda,  is  really  wanted  to  be  known.f 

7.  If  we  like'  to  take  our  scale  as  representing  the  exact  quantity  of 
Sulphuric  Acid  (which  will  then  be  a^  exact  index  to  the  quantity  of 
Sulphate  of  Soda)  we  must  remember  that  the  37.50  parts  of  Acetate  of 
Barytes  contained  in  the  tube,  are  divided  by  the  graduation  into 
25  parts;  and  as  this  quantity  of  Acetate  of  Barytes  is  equivalent 
to  [or  will  precipitate]  11.20  of  Sulphuric  Acid,  we  have  thus  25 
divisions  for  11.20  of  Sulphuric  Acid.  Every  five  divisions  will  then 
represent  2.24  [or  2J]  of  Sulphuric  Acid,  so  that  we  may  say  in 
practice,  that  every  2^  divisions  of  the  scale  will  shew  about  l^th  part  of 
Sulphuric  Acid,  or  nearly  two  of  Sulphate  of  Soda :  every  five  division* 
representing  exactly  four  parts  of  the  pure  Sulphate  of  Soda  ;  and  fi^^ 
of  the  adulteration,  because  of  the  extraneous  salt  and  water. 

•  This  Bolation,  at  the  temperature  of  84o  is  of  sp.  grav.  1.36,  and  the  Acetate  it 
preferred,  because  of  its  cheapness  and  facility  of  making  it,  and  because  if  Mun&tes 
or  Nitrates  are  to  be  sought  for,  it  is  not  in  the  way.  The  Muriate  or  Nitrate  of  Barytes 
may  of  course  be  used  if  desirable,  the  tubes  being  graduated  accordingly. 

t  Here,  as  before,  I  need  not  remark,  that  a  set  of  careful  trials  should  be  made  witk 
the  Phool-Kharee  of  various  parts  to  fix  a  standard.  This  can  only  be  propff'f 
done  in  the  district. 
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IV, — Estimate  of  the  quantity  of  Puckicah  produced  annually. 

The  Report  to  the  Board  eBtimates  the  annual  produce  of  Puckwah 
at  1:^  lac  of  maunds.  I  presume  this  is  a  mere  conjectural  estimate, 
at  least  I  have  not  learnt  on  what  it  is  founded.  The  following  data 
and  estimate  appear  to  me  to  have  good  chemical  foundation. 

1.  Mr.  Stephenson  [Treatise  on  the  manufacture  of  Saltpetre,  and 
papers  in  Journal  of  Asiatic  Society]  says,  that  the  average  of  Muriate 
Soda  obtained  by  him  from  20,000  maunds  oiDooah*  or  crude  Saltpetre 
from  Loll  Gunge  in  Tirhoot  at  the  Company's  factories,  which  he 
superintended,  were  as  follows  : — 

Average  per  cent,  of  Muriate  of  Soda  from  good  Dooahy     ...  4.2 

From  2>ooaA  of  native  factories, 3.7 

7.9 

JuLean, ••.     ...      ...      ...  o.%io 

and  that  only  about  35  per  cent,  of  this  Dooah  is  Saltpetre.  Hence 
we  shall  not,  I  think,  exaggerate,  if  we  say  according  to  his  results, 
(Pamphlet,  page  47,)  that  in  the  average  of  factories,  2  maunds  of 
Dooah  (35  per  cent,  would  require  nearly  3  maunds)  go  to  the  produc- 
tion of  one  of  Saltpetre.  In  round  numbers  we  may  also  say,  that  as 
the  average  of  good  Dooah  gives  about  4  per  cent,  of  Muriate  of 
Soda,f  there  will  be  about  8  per  cent,  of  it  produced  for  every 
maund  of  good  Saltpetre.  But  then,  as  we  have  seen  by  our  analysis, 
there  are  but  f  (75  per  cent.)  of  pure  Muriate  of  Soda  in  Puckwah, 
we  must  add  the  other  fourth,  or  2  per  cent,  to  our  8  per  cent,  of  Muriate 
of  Soda  to  make  it  Puckwah.  This  gives  10  per  cent,  of  Puckwah  for 
100  maunds  of  good  merchantable  Saltpetre. 

•  2.  But  the  preparation  of  the  Dooah  itself  produces  a  large  propor- 
tion of  Puckwah,  as  I  shall  now  shew. 

3.  Dr.  Buchanan  distinctly  says,  (Martin's  Buchanan,  vol.  i.  Behar, 
p.  363  and  364,)  when  describing  the  manufacture  of  Dooah^  that  he 
is  assured  that  a^  much  Muriate  of  Soda  as  Nitre  is  obtained  by  the 
workmen,  and  he  gives  at  p.  364  and  365,  the  details  of  the  manu- 

*  Dooah  is  in  fact  the  first  washings  from  the  Saltpetre  heaps  or  earths,  boiled 
down  and  sold  to  refiners  of  Saltpetre,  Natives  or  Europeans,  who  make  it  into 
marketable  Saltpetre :  all  Saltpetre  works  must  first  produce  Dooah, 

f  He  speaks  of  some  containing  8  per  cent. 
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facture  for  makipg  a^d  refining  the  Nitre,  with  the  products  of  it 
and  of  the  CuUnaxy  Salt,  14  maonds  of  Saltpetre  and  14  manndiof 
Puck^rah*    We  ahall  afternrarda  see  this  singularly  confirmed. 

4.  He  agaiii)  in  voL  iL  p.  280,  when  speaking  of  the  manufiictiue  of 
the  Company's  Nitre  in  Bhaugulpore,  says,  that  *'  there  is  a  coneealed 
source  of  profit  to  the  contractors,"  which  he  promises  afterwards  to 
mention,  but  he  has  not  done  so,  or  Mr.  Martin's  mutilated  editioo 
omits  it.    No  doubt  this  is  the  production  and  sale  of  Puckwah ;  for, 

5.  In  vol.  ill.  p.  332,  (Puraniya,)  he  says,  that  when  the  Compao/s 
advances  for  Nitre  were  withdrawn,  their  monopoly  rendering  the 
private  manufacturing  of  it  illegal,  the  Beldars,  '  Salt-makers,'  betook 
themselves  to  the  manufacture  of  Culinary  Salt  '*  from  a  saline  earth 
found  in  many  parts  of  the  district"  A  small  per  centage  would  not 
have  repaid  them,  and  it  is  dear  that  it  was  no  new  trade  to  them  ai 
Saltpetre-makers.  « 

6.  Again,  at  p.  334,  he  says,  that  a  Native  agent  of  the  Company  ai- 
sured  him,  and  that  some  of  the  Beldars  confessed,  that  they  made  B^ 
dart  Nemuck^  (the  same  as  the  Puckwah,)  from  a  thick  brine  called 
Jaraihif  which  subsides  in  making  of  their  (crude)  Saltpetre,  which 
last  is  of  course  the  same  as  the  DooaK 

7.  At  p.  337,  he  relates  the  process  for  making  the  Beldari  Nemiui, 
which  is  in  fact  Puckwah. 

8.  Dr.  Buchanan,  however,  was  evidently  no  chemist,  and  of  ques- 
tions like  these  only  a  chemist  can  understand  the  true  beariogfc 
Mr.  Stephenson,  who  was  a  manufacturing  chemist,  and  sent  out  by  the 
Hon'ble  Company,  has  left  us  still  the  best  data.  He  says,  p.  8,  that  he 
collected  the  saline  soils  from  various  part  of  Tirhoot  to  make  an  ave^ 
age;  and  he  found  by  analysis  that  the  Nitrates*  formed  1.6  percent, 
while  the  Muriate  of  Soda  formed  1.4  per  cent.  Here  we  ba^ea 
direct  proof,  though  from  another  zillah,  that  Dr,  Buchanan's  apparent* 
ly  exaggerated  statement,  [p.  7,  ]  that  as  much  Culinary  Salt  as  Salt- 
petre is  made,  may,  in  some  parts  at  least,  be  no  exaggeration  ! 

9.  Mr.  Stephenson  again  shews  us,  by  direct  experiment,  (PampUff't 
p.  84,)  that  in  the  making  of  CooHah  Saltpetre,  or  Saltpetre  made  from 
the  earths  preserved  in  factories,  which  is  far  richer  in  Nitre  than  that 

«  Of  Potass  and  Lime,  the  first  t^  Saltpetre,  and  the  last  becomes  so  as  sooo  tf'^ 
meets  with  potass,  from  ashes  or  vegetable  remains,  in  the  Saltpetre  heaps. 
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prodaced  in  waste  places,  or  on  old  wallsi  &c.  the  propoi'tioii  6f 
Packwah  to  fine  Saltpetre  was  1  maund  16  seers  to  14  inaunds,  or 
exactly  10  per  cent.  Tbe  proportion  in  earths  collected  as  the  Nao- 
neasp  (native  Saltpetre-makers,)  find  them,  was  7  seers  of  Packwah  to 
22  of  Saltpetre,  or  about  30  per  cent,  from  the  mother  liquor  only,  after 
the  making  of  the  Saltpetre.  From  the  whole  result  [p.  86]  the  pro- 
portion of  Packwah  to  Saltpetre  was  17  seers  to  55  seers,  or  about  33 
per  cent.* 

10.  I  have  not  be^n  able  to  meet  with  Dr.  John  Davy's  experiments 
on  the  factory  earths,  or  with  Tennant's  work, — if  he  had  any  thing  on 
the  subject  ?  To  Colebrooke  I  shall  refer  subsequently. 

1 1.  Resuming  all  these,  we  find,  1  think,  that  there  is  evidence  enough 
to'  shew,  that  if  as  much  Puckwah  as  Saltpetre  be  not  produced,  there 
must  at  any  rate  be  a  large  per  centage,  and  I  think  it  cannot  be 
below  30  per  cent,  for  we  find  that  Mr.  Stephenson,  doing  his  best, 
and  under  the  mo^t  favorable  circumstances — he  did  not  want  to  pro- 
duce Puckwah  but  Saltpetre — could  not  avoid  obtaining  10  per  cent. 
from  factory  earth  of  the  best  quality  for  Nitre,  and  30  per  cent,  from 
others.  Taking  it,  however,  at  only  25  per  cent,  in  all  the  earths,  of 
which  as  we  have  seen  [page  7  ]  10  per  cent,  certainly  exists,  for 
it  goes  with  the  Dooah  Saltpetre  when  sold  to  the  refiner ;  we  have 
still  altogether  25  per  cent,  of  Culinary  Salt  produced  for  every 
naaund  of  good  Saltpetre.  I  shall  notice  subsequently  other  sources 
of  it 

12.  We  must  now  endeavour  to  ascertain  the  total  amount  of  good 
Saltpetre  manufactured  in  Bengal. 

13.  The  total  export  of  Culmee  Saltpetre  from  Calcutta  in  1840, 
was  4,86,000  maunds,  and  it  has  in  recent  years  been  as  high  as 
5^14,000  maunds;  for  the  sake  of  round  numbers  we  may  call  the 
exports  I  think,  5,00,000  maunds. 

14.  We  have  next  to  estimate  the  internal  consumption  of  Saltpetre 
for  nearly  all  India,  for  it  can  but  in  few  places  be  made  so  cheap  as 
in  Bengal. 

*  Again  in.  Journal  Asiatic  Society,  vd.  ijL  p.  23,  ke  says,  th«ki  as  analysis  from 
several  hundred  maunds  of  Native  Dooah  gave  8  per  cent.  Culinary  Salt,  (Muriate,) 
&c.  to  77  Nitre.  The  proportion  8  to  77  is  about  19;^  per  cent.  How  mttch  had  been 
already  extracted  from  it  ? 

6  £ 
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15.  I  find  as  a  datum  [the  only  one  I  can  obtain,]  that,  by  the 
retarn  yoa  have  obliged  me  with,  the  mean  importation  of  Saltpetre 
into  Calcatta,  before  the  abolition  of  the  transit  daties,  from  1831  to 
1835,  or  four  years,  was 

Factory  maunds,  ...         ...         ...         ...         ...  4,51,446 

But  as  we  know  how  smuggling  flourished  in  those  days,  even  withio 
the  Custom  House  itself,  we  may  I  think  fairly  call  the  real  importi 
bazar — instead  of  factory  maunds. 

Say  then,  imports,  bazar  maunds,  ...         ...     4,51,446 

Average  exports  for  the  same  period,  from  Custom  House 
tables  given  by  Stephenson,  are  bazar  maunds,  ...     4,25,683 


The  apparent  consumption  of  Saltpetre  for  Calcutta,  is 
thus  bazar  maunds,  ...  ...         ...         ...         ...        25,763 

Throwing  away  the  odd  hundreds,  let  us  say  25,000  mauDcts  for 
Calcutta,  and  this  for  such  a  circle  of  it  and  its  environs  as  woold 
include  a  population  of  a  million.  If  our  Bengal .  Saltpetre  grono(if 
and  factories  supply  only  as  much  of  all  India  as  includes  a  popola* 
tion  of  50  millions,  we  have  then  25,000  maunds  to  multiply  by  50, 
or  12,50,000  maunds  for  the  consumption  of  50  millions  of  inhabitants; 
reducing  this  again  to  less  than  one-half,  because  of  the  more  quiet 
habits  of  country  villages,  we  may  still  say,  that  the  home  consumptioD 
equals  the  export ;  or  that  we  have  5,00,000  bazar  maunds,  produced 
somewhere,  for  that  purpose  also. 

14.  This  appears  startling,  but  when  we  recoUect  the  almost  pe^ 
petual  voUies  of  fireworks,  small  arms  and  cannons,  which  are  kept 
up,  in  one  place  or  other,  all  over  the  country,  and  every  day  in  tbe 
year,  and  often  night  and  day,  and  that  all  gunpowder  contains  75  ptf 
cent,  of  Saltpetre,  we  shall  not  be  so  much  surprised.  Here  is  ano- 
ther calculation  bearing  upon  this  matter. 

Buchanan  in  his  statistical  table  states  that,  for  Patna  City  and  ZilU 
Beliar,  there  are 

A tusbaz,  or  firework-makers, ...         ...    US 

For  the  district  of  Bhaugulpore  the  same  artificers,  ...      44 

X  Oio  I,*..  •*  ...  ...  ...  «.«        I  v<< 
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Popalation  (according  to  him)  of  Patna  and  Bebar,...    98,64,420 
Bhagulpore,  ••         ...         •••         •••       -  •••  •••     20,19^900 

Total,...         ..^         ...     5,384,320 

In  Rangpore  he  speaks  of  the  gunpowder-makers,  but  not  of  the 
Atusbaz.  I  do  not  know  if  he  means  the  same  thing,  and  it  is  not  un- 
likely in  small  places,  that  the  two  trades  are  exercised  by  the  same  per- 
son.   In  Calcutta  I  find  they  are  sometimes  mixed  and  sometimes  se- 
parate. We  must  also  recollect  that,  in  India,  great  numbers  of  individu- 
als as  often  make  their  own  gunpowder  as  buy  it.     I  leave  then  the 
mere  gunpowder-makers  out  of  the  question,  and  look  only  at  the  fire- 
work-makers. 

•   If  we  take  the  162  artizans  in  this  trade,  to  find  employment  each  for 
3  workmen  at  5  Rupees,  and  the  mastier  to  make  7  Rupees  per  month 
we  have  per  month,         ...         ...         ...  Rupees  22 

For  162  artists,  this  is  per  month,  of  profits,*  ...         ..  3,564 

or  12  per  annum  profits, ...         ...         ...       42,768 

If  we  take  the  profits  to  be  10  per  cent,  on  the  capital 

employed,  this  will  be  capital  employed        ...         ...   4,27,680 

If  we  take  about  three-fourths  of  this  to  be  in  Saltpetre, 

we  may  say  for  Saltpetre,  ••  ...  3,00,000 

At  6  Rs.  per  ma.und,  this  is, ...  ...         ...   Maunds  50,000  ' 

Now  50,000  maunds  of  Saltpetre  annually,  for  a  population  of 
5,384,000  would  give,  for  one  of  50  millions,  about  4,62,000  maunds 
of  Saltpetre,  which,  when  we  take  all  the  home-made  gunpowder  and 
other  manufacturing  demands  into  consideration,  is  not  so  far  firom 
our  former  calculation.  Patna,  Behar,  and  Bhaugulpore  comprise, 
I  may  observe,  all  varieties  of  population,  from  a  great  and  luxurious 
city  to  the  wild  Hill  tribes ;  and  thus  ofier  the  elements  of  a  fair 
average.  Like  all  Indian  statistical  questions,  the  elements  are  so  un- 
certain, that  they  are  really  but  mere  approximate  notions,  and  r  should 
not  have  Qeoai»ed  your  time  with  it,  were  it  not  that  the  question  of 
"  what  is  the  internal  consumption  of  Saltpetre,"  is  really  an  important 
one  in  our  estimate.  If  we  say  that  the  5,QO/)Q0  jnaunds  of  Saltpetre 
are.  worth  at  6  rupee%;  ,3Q,00,p00  Aai,  this  ,wp«Jd  atiUnot.  gi|^^  an  .ex- 
penditure of  one  pice  each  in  fire  works,  for  50  millions  of  population. 

*  Wages  must  be  paid  out  of  profits.'    » 
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16*  We  must  theit  in-  the  absenee  of  better  data  than  tbe  foregoing 
take 
The  exports,  at  bazar  manndfl,  ^...         ...         ...     5,00,000 

The  consumption  at  least, 5,00,000 


Total  amount  of  refined  Saltpetre  prodaced,  Baz,  Mds.  10,00,000 
And  in  the  production  of  this,  there  appears  good  che- 
mical ground  for  assuming,  that  at  least  25  per  cent, 
of  Puekwah  are  produced,  which  gives,  from  the  Saltpetre 
manufactory  alone,  Puekwah  to  the  amount  of,  Baz.  Mds*  2,50,000 

17.  We  have  next  to  consider,  that  we  may  at  least  look  at  all  the 
sources  of  the  article,  the  different  notices  of  the  Salt  works  which 
are  to  be  met  with  in  various  authors.  This  Salt  we  may  also 
call  Puekwah.  They  will  scarcely  afford  us  data,  but  they  should  not 
be  passed  over  in  attempting  to  estimate  the  quantity  of  Puekwah 
thrown  into  the  market. 

18.  Mr.  Colebrooke,  (Remarks  on  Husbandry  and  Commerce  of 
Bengal,)  says,  page  181,  of  London  edition,  that  in  Oude  and  Benares, 
this  prpcess  of  washing  earth  and  evaporating  the  solution,  is  followed 
to  obtain  Culinary  Sali  without  extracting  the  Nitre,  and  he  det^ 
the  process,  but  without  any  figured  statements,  as  a  perfectly  familiar 
one.  The  proportion  of  edible  Salt  must  be  considerable,  and  the 
places  where  it  is  found  numerous,  to  render  it  so  well  known  an  oper- 
ation. Dr.  Buchanan,  vol.  I.  p.  550,  speaks  of  the  S^lt  works  fron 
wells  in  Hamghur,  Zillah  Shahabad.*  In  vol.  iii.  Dr.  Bucbanao, 
as  before  quoted,  says,  that  tbe  Beldars  of  Puranya  made  Cvliwunj 
Salt  alone,  and  he  describes  it  as  a  separate  manufacture  at  p.  337  and 
338,  the  produce  selling  at  4  rupees  per  maund.  Mr.  StephensoD 
(Journal  Asiatic  Society,  vol.  iii.  p.  36,)  has  a  valuable  paper  on  the 
manufacture  of  Salt  in  the  Ghazeepore  district,  shewing  that  tbe 
earth  contains  Aa^  as  much  Muriate  of  Soda  as  Sulphate  of  £^ 
u  e.  1.5.  Muriate  to  2.7  Sulphate,  and  that  the  Salt  contains  60  ptf 
cent.  Muriate  pf  Soda  or  edible  Salt  to  37  per  cent,  of  the  Sulpbate. 
We  have  no  data  by  which  to  ascertain  the  extent  to  which  this 
edible  Salt  manufactory  is  carried;  we  must  therefore  allow  itaaa 

♦  Mr.  Stephenson  found  the  water  of   wells  in  Tirhoot  to  be  strongly  impr^' 
nated  with  Muriate  of  Soda. 
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make-weight  in  our  form^  estimates  of  Puickwafa«  It  will  be  seen  ia 
the  succeeding  section,  that  we  may  assume -a  considerable  portion  of 
Puekwah  to  be  also  produced  in  the  maniifoctu^  of  the  Kharee,  and 
possibly  some  in  the  preparation  of  the  Reher  or  Soda  earths,  for  the 
ase  of  the  washermen,  soap-boilers,  glass^makers,  &c.  &c. 


Y.^^  Estimate  of  the  quantity  of  edible  Salt  produced  in  the  manufae* 
tare  of  the  Phool-Kharee,  and  of  the  quantity  of  Phool-Kharee  an-* 
nually  made, 

1.  The  production  of  the  Salts  called  the  Ears,  Earees,  and  Dhars, 
is  a  separate  trade  where  earths  sure  washed  for  these  alone,  and  they 
are  also  produced  in  the  preparation  of  Saltpetre ;  we  may  suppose 
them  not  always  thrown  away  when  they  form  so  large  a  per  centage 
as  it  will  be  seen  they  do. 

2.  Dr.  Buchanan  says,  vol.  i.  p.  366,  that  he  estimates  the  production 
of  Dhar  at  2  maunds  of  it  to  every  14  maunds  of  crude  Nitre.     This 

is  ^th,  or  say  14;}-  per  cent,  which  as  we  allow  2  maunds  of  crude 

to  make  but  one  of  refined  Saltpetre,  gives  28^  per  cent*  upon  every 
maund  of  this  article. 

3.  Mr.  Stephenson  says,  (p.  S),  in  his  Analysis  of  the  soil  in 
Tirhoot,  that  it  contains  nearly  as  much  of  the  Sulphate  (Eharee)  as 
of  the  Muriate  and  Nitrate  together,  but  as  we  have  before  noticed 
(p.  8)  the  Culinary  Salt  obtained  from  these  two  sources,  I  only 
allude  to  them  here.  As  a  source  of  Eharee,  they  should  be  borne 
in  mind.  Mr.  Stephenson  says,  2.7  of  Sulphate  and  3.0  of  Muriates 
and  Nitrates.  In  Mr.  Stephenson's  paper,  (Journal  Asiatic  Society, 
vol.  iii.)  on  the  efflorescence  of  the  Eharee,  we  find  the  best  datum. 
He  says  there,  that  the  efflorescence  collected  by  him  gave  68  per 
cent.  Sulphate,  (Earee),  and  22  of  Muriate  of  Soda ;  so  that,  using 
round  numbers,  every  maund  of  Eharee  from  thence  would  give  the 
workman  one-third  of  a  maund  of  Puekwah.  This,  however,  may  have 
been  a  richer  spot  than  the  average.  Buchanan  says,  that  some  Muriate 
of  Soda  is  also  found  with  the  efflorescence  of  Carbonate  of  Soda, 
(Rehar  or  Sajee  MuttiJ  ;   but  his   work  has  evidently   been   sadly 
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matilatied  in'  thiB  part,  and  we  have  no  data*  to  gaide  us  in  a  calcn- 
lation.  Perhaps  instead  of  33  per  cent.,  or  one- third  of  a  maund 
of  Muriate  of  Sdda  Jto'  one  of  Kharee,  we  might  assume  with  fall 
saf^^tjT  20  per 'cent,  from  this  source  ?  The  low  price  of  the  Kharee, 
the  best  the  report  says,  selling  for  12  annas  per  maund,  is  strong 
presamptive  evidence,  that  it  is  not  the  only  product  derived  from  the 
manufacture. 

5.  As  to  the  quantity  of  Kharee  produced,  the  report  estimates  tbe 
total  of  Kharees  at  2^  lacs  of  maunds.  If  our  estimate,  above  takeo, 
be  correct,  we  have  here  50,000  maunds  of  Culinary  Salt  from  the 
Kharee.  We  may,  however,  make  some  attempt  to  estimate  the  qoan- 
tity  of  Kharee  produced.  Dr.  Buchanan  says,  as  quoted  p.  13,  14| 
per  cent,  on  the  rough  Saltpetre.  Mr.  Stephenson  gives  23  per  cent.  Id 
one  case,  and  17^  per  cent,  in  another,  of  the  Sulphate,  but  these  pro- 
portions must  be  doubled,  because  2  maunds  of  Dooah  go  to  make  one 
of  good  Saltpetre,  which  would  then  give  46  and  39  per  cent.  The 
mean  of  these  three ;  viz. 

Buchanan,...         ...         ...         ...         ...         ...     28^  per  cent. 

46      „     „ 
39      ,,      j> 


Stephenson,  ...         ...         ...         ...  < 


H3i    „      „ 


Is,  ...  38  per  cent 
If  we  only  take  this  at  25  per  cent.,  which  is  a  larger  deduction  than 
the  near  approach  of  Dr.  Buchanan's  estimate,  by  weight  of  manufac- 
turing produce,  and  Mr.  Stephenson's  by  chemical  assay,  would  warrant, 
we  should  then  obtain,  if  our  estimate  of  the  production  of  Saltpetre 
(p.  12)  be  correct,  26  per  cent,  upon  10,00,000  maunds  of  Saltpetre, 
or  250,000  of  Kharee  from  this  source  alone  ;  and  as  this  must  be  of 
the  purer  sort,  we  cannot  perhaps  go  far  wrong  if  we  suppose  that  the 
Wdtk  of  tfabse  Nboneahs,  who  make  Kharee  only,  supplies  the  consump- 
tion of  the  cattle  aiad  the  curriers.  This  is  vague  enougfe,  but  we  hkve 
nb  better  da:tk.  'The  report  says,  about  80,000  maunds  of  each  of  the 
three'  sorts  tnaj^  be  produced  in  all,  which  would  allow  only  80,^00 ^'^ 


-       ♦ 


Thip  is  an^imp.orta|it,|Uii9jt^  for.f^^fffwrch.    ,7lf  aj»y^Murjatejaf  Sp^^^}^ 
ftom  the  Soda  earths?"  If  so,  this  may  be  also  a  very  considerable  source  of  il^'^' 


Salt. 
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the  Phool-Kharee  to  be  used  for  adulteratioo.  I  aboald  bQ  much 
more  iDclined  to  rate  it  at  the  lowest  at  double  this  quantity,  or  nearer 
2  lacs  of  maunds  of  the  first  sort.  We  have  already  estimated  the 
amount  of  Packwah  made  with  the  Saltpetre  alone,  and  we  see  that 
the  amount  of  Kharee  made  with  it  must  be  very  large.  In  the 
European  refining  factories  it  appears^  (for  we  do  not  know  all  the 
secrets  of  the  trade,)  that  the  extraneous  Salts  are  mostly  thrown  back 
to  the  Saltpetre  heaps ;  yet  with  the  large  deductions  I  have  made,  and 
Dr.  Buchanan  for  our  authority,  that  the  Nitre-makers  do  sell  it,  we  shall 
not  perhaps  at  all  events  exceed  in  saying  that,  every  thing  considered, 
at  least  a  lac  of  maunds  of  Phool-Kharee  may  be  thrown  into  the 
market  for  adulteration,  and  25,000  maunds  of  Puckwah  be  produced 
in  the  making  of  Kharees  of  all  kinds  ? 


VI. — Estimate  of  ike  loss  to  the  Revenue  from  the  foregoing  sources^ 

Maunds. 

Puckwah  from  manufacture  of  Saltpetre,        2,50,000 

From  Phool-Kharees,  ...         ...         ..  ...        60,000 

Phool- Kharee  sold  for  adulterations, ...     1,00,000 


Total  maunds,      ...         ...         ..     4,00,000 


This  being  all  sold  as  Government  Salt,  gives 

Total  value  at  400  rupees  per  100  maunds,   Co.'s  Rs.   16,00,000 

Of  which  loss  to  Government  at  300  rupees,  is  Co.'s  Rs.  12,00,000 


VII. — Concluding  Remarks. 

This  amount  of  loss  to  the  Revenue  seems  enormous,  but  we  may 
notice 

1.  That  the  nature  of  the  Salt  is  a  chemical  certainty. 

2.  That  we  can  attach  the  highest  confidence  to  Mr.  Stephenson's 
results,  because  he  had  no  motives  to  wilful  misrepresentaticm  any 
way,  and  might  fully  expect  his  results  and  statements  would  be 
closely  examined  in  Calcutta,  so  that  his  professional  character  as  a 
chemist  was  at  stake.  I  add,  that  from  personal  knowledge  of  him 
as  a  working  chemist,  Ifeel  quite  satisfied,  that  they  are  entitled  to  full 
confidence. 
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3^^  That  ^vm  now  Q))ir  kiM)Mrledge  is  eiddeiiitly  very  imperfect,  and 
the  iiro)»abiUAyiifti<  when  «Mb.recQUecltthat>8ia£e  oar  posBession  of  these 
provlaee^  .Mr..  St«phQa9«Di  Mi^ms  to  be  the  enlj  praotieal  chemiit 
whe  upd^^tQtod  whftt  ^he;  iair  about  hi0i».  that  there  lare  many  more 
things  &c  ^  ohemist  ta  discover.  •  > 

4.  I  ha?!^  it  will  be  observed^  indicated  some  sources  which  can 
only  b^  tak^n  into  aoconat  m  make^weights ;  what  may  he  the  aggregate 
amooat  of  all jbhese  we.kbow.not.  It  may  be  much  larger  than  we  8U9- 
peot. 


Postscript 

Fortunately  I  had  not  seen  the  report  of  the  ofRcer  deputed  to  enquire 
on  this  subject  before  handing  mine  to  you ;  and  indeed  I  had  but  a 
few  minutes'  conversation  with  him  before  entering  on  the  investiga- 
tion, and  the  results  of  this  conversation  I  have  stated  in  my  report. 
I  say  **  fortunately,"  because  it  is  most  satisfactory  to  me,  as  it  must 
be  to  the  Board,  and  to  him,  that  in  so  intricate  and  uncertain  an  in- 
vestigation, two  reports  founded,  the  one  upon  local  inquiry,  and  the 
other  upon  chemical  and  statistical  deductions  from  a  mixture  of  cer- 
tain and  uncertain  data,  the  main  results  should  so  closely  approximate. 
To  shew  how  nearly  they  do  so,  and  where  they  differ,  I  set  down 
briefly  in  parallel  columns,  our  results,  following  the  ord$r  of  my  sec*- 
tions,  and  add  my  remarks  at  the  end  of  each,  where  required. 


Section  I. — Chemical  constitvjents  of  the  Salts* 

PUCKWAH. 

Report  says  ''  Far.^3i9.  is  infofm-       .  I  shew,  that  the  sample  analysed 
ed  that  good  ?j;|c^w^  f^^ijQS.  14)     .eontaim   75  Culifiary  Bait,  do 
Nitre,  53  Culinary  Salt,  2 1  EMfl^r      Nitre,  2\  Kharei^*aAd.  15  ^(M- 
Sulphate  of  Soda,  &c.   16  various    neiyus'Saka    ''  •   .•  .  . 
Salts."  .      -     f.i.;      '  .-        '  -    ' 

"  Par.  60,  contains  Nitre."  f-.  >      i 

Note, — It  is  possible,  and  indeed  .most  rpnob^hto^rtblit  €ff&rf^mple 
differs,  and  in  this  the  report  agrees  with  me.?    Bat  {  should  exccH^d- 
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ingly  mistrust  the  inforraatkm  of  any  manufaetarer,  Earopean  or 
Native,  oa  this  8al]ject,  as  see  P&r.  53,  vhera  it  Is  said  that  the  export 
of  the  Puckwah  is  kept  secret  as  being  il^tegal  \  se^  again  p.  57.  As 
there  muH  be  froiii  8  to  10  per  cent,  of  water  and  insolnble  matters 
in  the  Puckwah ;  this  seems  for  a  chemist  a  very  rough  note  indeed. 
Next,  what  is  meant  by  good  Puckwah*  Puckwah  which  sells  well 
I  suppose  ?  for  they  could,  I  think,  separate  most  of  the  10  per  cent, 
of  Nitre  and  the  Kbaree  with  ease  ?  I  presume  this  mixture  is  that 
which  best  disguises  the  taste  of  the  factitious  Salt,  or  else  that  as 
mentioned  farther,  the  factory  servants  had  an  interest  in  producing 
more  Puckwah  ?  Of  the  chemical  constituents  of  the  Kharee,  the  re- 
port says  nothing. 


Sections  11.  and  IIL  have  nothing  in  which  we  can  compare,  being 

wholly  new. 


Section  IV. — EstimcUe  of  the  quantity  of  Puckwah  prodticed  annual/y. 

First  from  the  Saltpetre  manufacture  in  all  its  stages. 

Report,  "  Par,  38.  Very  little  I  deduce  that  the  produce  is  to 
Puckwah  produced  in  the  refining  be  really  calculated  from  the  Dooah 
of  Saltpetre,  butafterwards,  Par.  47,  and  in  its  preparation.  That  on 
6  per  cent  occurs  even  with  Euro-  the  whole,  with  every  allowance 
pean  superintendence,  and  the  ac-  and  deduction,  it  will  not  be  exces- 
tual  produce  of  it  should  be  there-  sive  to  say,  that,  for  every  maund 
fore  reckoned  from  the  Dooah.  Par.  of  refined  Saltpetre  in  the  mar- 
43.  European  factories  ^ve  6  to  8  ket,  25  per  cent,  or  10  seers  may 
per  cent.  Puckwah  on  their  pro-  be  allowed  as  the  average  pro- 
duce of  refined  Saltpetre."  dtiction  of  Puckwah  in  making  it. 

"  In  a  small  factory  Puckwah  Th^snc^  it  w<}ifld-  api^ar,  that  it 
amounts  to  10  per  cent,  on  the  really  mttst 'at  le^slr  reach  to  this 
refined  Saltpetre."     .  aiftoudtt.        <      v 

"  Par.  44.  Four  factories  near  Pat-        /  j  '     • '      ^ 
na  give  24,  30,  50,  and  56  per 
cent  Puckwah!"  ;  Z  -s  .    .  •    .'   • 

"  Par«45. JVar>iiite4f'allow-timi«^>^>  '  «'»ii  ,^:oi'-'.u  =>.  m  -  .^  ( 

their  produce  areoiints  »to  abotrt'-^  •     •  '  i ''    *•'    -^  '*    '^'  '    '    '*  '^' 

6f 
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25  pet  cent,  on  their  erade  Nitre, 
[^Abie  or  Dooah.**'] 

*<  Those  of  Behar  and  Shaha*  That  there  are  in  Tarioas  parts 

bad  may  even  obtain  as  much  Salt  Salt  works,  of  which  we  have  no 

as  Saltpetre/'  notice ;  bat  I  allow  their  produce 

'*  Par.  49.      And   in   northern  as  a  make- weight. 
Tirhoot,  the  name  of  Saltpetre  is  but 
a  cloak  for  the  making  of  Salt" 


V. — Puckwah  produced  with  the  Kharee,  and  the  quantity  of  Kham, 

Report  says,    "  Par.    61.    The  I  deduce  that  it  certainly  most 

Phool-Kharee  contains  Puckwah.*'  be  produced  with  it,  to  the  extent 

'*  Par.  71.  Puckwah  made  in  N«  of  at  least  25,000  maunds. 

E.  Tirhoot.'^  From  Saltpetre  and  other  data, 

<<  Quantity  1,83,000  maunds,  but  1,00,000    maunds    Phool-Rharee 

is  now  said  to  be  [from  the  tax^  will  not  be  excessive,  or  3  lacs  of 

3,23,680  maunds,  and  50,000  in  all  sorts. 
Sarun  of  all  sorts— Total  3,73,680 
maunds." 


Section  Vl.  and  VIl. — Little  or  nothing  in  common  with  the  Report 


To  conclude.  The  first  object  of  my  paper  was  to  shew,  that  tbe 
adulteration  might  not  only  in  the  hands  of  a  chemist  be  detected  bj 
very  simple  means,  but  that  it  might  be  measured.  This  measure- 
ment I  see  removes  another  of  the  difficulties  before  the  Board,  which 
is  the  detection  of  the  adulteration  of  good  Salt  by  Puckwah. 

From  the  statement  of  the  report  to  the  Board,  it  seems  that 
Puckwah  also  contains  21  per  cent,  of  Kharee  or  Sulphates.  In  this 
case,  the  Puckwah  is  in  fact  but  a  mixture  of  Kharee  and  Puckirab; 
but  taking  our  sample  as  a  very  pure  one,  a  really  good  Puckwah,  we 
see  it  contains  2^  per  cent.  Kharee.  Now,  say  the  Government 
allows  for  chance  impurities  4  per  cent*  of  Sulphate,  we  may  fairly 
take  the  medium  between  the  21  per  cent,  mentioned  above,  and  oar 
very  pure  sort  as  an  average  sort.  This  will  be  about  10  per  cent 
which  is  an  amount  distinct  enough  to  be  shewn  to  the  clumsiest  hand 
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by  the  use  of  the  test,  which  thiis  becomes  in  all  probability  a*  good 
a  one  for  the  adalteration  by  Puqkwah  as  for  that  praetised  by  means 
of  the  Kharee. 

CalcuUa,  3i«#  Oeiober,  1341* 


JRemarkshy  Captain  J.  T.  Boileac,  Bengal  Engineers,  F.  R.  S.,  F.  R. 
H.  S.,  on  the  constrttction  of  NewmarCe  improved  Portable  Baro^ 
meter,  and  on  the  mode  of  renewing  the  Gauge  Point  when  lost;  with  a 
Drawing. 

A  recent  modification  has  been  made  in  the  portable  (or  as  it  is 
more  commonly  called  the  mountain)  Barometer,  by  Mr.  Newman  of 
Regent  Street,  London,  whose  standard  Barometers  have  become  so 
justly  celebrated ;  and  believing  that  a  description  of  these  instruments 
has  not  yet  been  published  in  India,  I  am  induced  to  forward  the  ac- 
companying sketch  of  their  construction,  and  at  the  same  time  annex 
the  result  of  some  comparisons  made  with  two  of  these  portable  instru- 
ments, and  the  Observatory  standard,  for  the  purpose  of  determining  the 
gauge  (or  neutral)  point  of  the  latter,  which  had  been  lost  in  both  by 
the  escape  of  a  considerable  portion  of  mercury  from  their  cisterns. 

In  the  best  portable  Barometer  of  Troughton,  DoUond,  and  Gary,  the 
surface  of  the  mercury  in  their  cistern  is  brought  by  a  simple  mechani- 
cal contrivance  'to  the  level  of  a  gauge  point,  (the  Zero  of  the  divided 
scale ;  by  which  the  height  of  the  column  is  read,)  a  measure  of  which 
if  the  gauge  point  were  invariable,  would  do  away  with  the  necessity  for 
a  correction  on  account  of  the  varying  height  of  the  mercury  in  the 
cistern,  due  to  the  rise  and  fall  in  the  column. 

The  gauge  point,  or  line,  is  not  however  invariable  in  either  of  the 
above  constructions  save  Gary's ;  and  Mr.  Newman's  object  appears  to 
have  been  to  devise  an  instrument,  which  should  be  independent  of  the 
adjustment,  preliminary  and  essential  to  each  observation  in  those  of 
the  above  kind,  and  whence  the  true  height  of  the  mercurial  column 
should  yet  be  deducible  with  as  much  accuracy,  as  if  it  had  been  read 
from  the  absolute  Zero  of  the  scale. 

It  is  in  the  construction  of  its  cistern  that  Newman's  portable 
Barometer  differs  chiefly  from  others,  and  a  description  of  this  part, 
therefore,  is  all  that  is  essential. 
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The  cisteni,  (sfaewii  in  eectioii  in  the  figure)  is  of  hronv  and  is  dirided 
into  two  chami>ers,  A  the  superior,  and  B  the  inferior ;  communicatiiig 
when  in  a  given  relative  position  with  one  another  by  a  fine  hole  o,  0/ 
passing  through  the  bottom  of  the  upper,  and  top  of  the  lower  chamber, 
the  bearing  surfoces  of  which  are  ground  mercury-tight  together;  tiie 
lower  chamber  has  motion  round  the  common  axis  of  the  cisten 
through  an  arc  of  about  90^,  so  that  by  turning  it  a  small  quantity  poly, 
the  connection  between  the  two  chambers  is  cut  off,  the  continuity  of 
the  small  hole  being  broken.  Into  the  upper  chamber  the  glass  tabe 
is  inserted  in  the  usual  manner  by  means  of  a  thick  box-wood  cap, 
which  is  pierced  also  to  admit  the  stem  of  a  small  Thermometer,  having 
its  bulb  immersed  in  the  mercury  of  the  cistern.  A  brass  cylindrical 
case  in  two  parts  covers  the  cistern,  each  part  being  attached  to  iti 
corresponding  chamber.  A  hollow  mahogany  tube  is  attached  by 
screws  to  the  upper  part  of  the  brass  case,  and  a  brass  scale  of  aboat 
14  inches  in  length  screwed  to  the  wooden  tube  registers  by  means  of 
a  vernier  reading  to  the  500th  part  of  an  inch,  (and  by  estimfltion  to 
the  1000th  part)  the  height  of  the  mercurial  column. 

The  instrument  having  only  a  partial  scale,  and  this  not  being  direct- 
ly referable  to  the  surface  of  the  mercury  in  the  cistern,  it  is  evident 
that  to  establish  a  correct  Zero  or  neutral  point,  the  capillarity  of  tbe 
tube  must  have  been  accurately  determined  beforehand ;  this  done, 
a  comparison  is  made  with  a  standard  instrument,  and  a  point  marked 
on  the  brass  scale,  (which  is  as  yet  undivided,)  gives,  after  allowing  for 
the  difference  in  the  capillary  action  of  the  two  tubes,  the  Zero  read- 
ing, or  neutral  point,  of  the  portable  Barometer. 

An  example  will  better  explain  this  operation,  upon  the  accuracy 
of  which  the  correctness  of  the  instrument  depends. 

Let  the  capillarity  of  the  tube  of  the  standard  Barometer  be  +'002 
inches,  and  that  of  the  portable  instrument  +-037  inches,  then  if  at  the 
time  of  the  comparison  for  determining  the  neutral  point  of  the  latter 
instrument,  the  mercurial  column  of  the  standard  stood  at  25.36^ 
inches  the  corresponding  height  for  the  portable  Barometer  would  be 

25.862— (-037— •002)=25-327  inches, 
which  would  be  the  Zero,  or  neutral,  reading  at  the  temperature  of 
comparison ;  to  and  from  this  point  the  other  divisions  of  the  sca*^ 
(inches,  tenths,  and  half- tenths,)  would  be  set  off. 
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The  neutral  point  being  thus  detennined,  the  trae  height  of  thecokmn 
of  mereury  above  the  level  of  the  surlace  in  the  eiatern  £ar  any 
other  reading  is  deduced  in  the  following  manner :— ^ 

Let  a b  (see  the  section,)  be  the  line  of  level  corresponding 

to  the  neutral  point,  and  suppose  a  fall  to  have  taken  place  in  the 
mercurial  column,  a  proportional  rise  will  take  place  in  the  level  of  the 
cistern,  and  the  converse  exactly  for  a  rise  in  the  column,  which  will 
be  accompanied  by  a  corresponding  diminution  in  the  level  of  the 
mercury  below.  The  variations  in  height  being  inversely  proportional 
to  the  areas  of  the  occupied  portion  of  the  tube,  and  of  the  cistern ; 
or,  which  is  the  same  thing,  inversely  as  the  squares  of  their  dia* 
meters,  since,  in  Mr.  Newman's  portable  instrument,  both  tube  and  cis- 
tern are  cylindrical.  If  then,  D  represent  the  interior  diameter  of  the 
cistern,  and  d,d'  respectively  the  interior  and  exterior  diameters  of  the 
tube,  all  expressed  in  terms  of  the  same  linear  unit ;  also  if,  h  represent 
the  height  of  the  column  at  the  neutral  reading,  and  h'  any  other  ob* 
served  reading,  then  the  true  height  of  the  column  H  for  that  observed 
reading  will  be 

— —       d2 

H=h'x(h' — h'x '  at  the  temperature  l^ —  in  which  the  upper 

sign  is  to  be  taken  when  the  observed  reading  is  greater,  and  the  lower 

d2 

sign,  when  it  is  less  than  the  neutral  height.  The  factor  ^^-i*  is  con- 
stant for  the  same  Barometer,  and  is  what  Mr.  Newman  calls,  the  correc' 
Hon  for  capacit^'^ii  is  determined  experimentally  by  the  maker,  and 
together  with  the  neutral  reading  and  temperature  of  comparison  of  the 
same,  is  stamped  upon  an  ivory  collar  attached  to  the  wooden  case  of 
each  instrument. 

It  is  much  to  be  regretted,  that  the  ingenuity  and  care  displayed  in  the 
construction  of  the  cistern  of  Newman's  portable  Barometer^  (which 
is  the  same  in  principle  as  in  his  standard,)  should  be  entirely  thrown 
away  by  the  exceedingly  primitive  and  imperfect  make  of  the  other 
parts.  For  reduced,  or  indeed  for  good  comparative  observations,  no 
.  Barometer  is  to  be  trusted,  the  scale  of  which  is  not  divided  on 
a  brass  or  other  metal  rod  extending  the  whole  length  of  the  instrument 
•— >but  this,  it  has  been  seen,  is  not  the  case  ia  that  just  described. 
There  would  be  no  difficulty,  however,  in  fulfilling  every  desired  requi- 
site of  the  above  nature  in  the  construction  of  Newman's  portable  Baro- 
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meter,  and  thug  improved,  it  woidd  be  fbond  one  of  the  most  eonvesieDt, 
safe^  and  degant  inatramenU  of  its  kind  ever  made)  ioatead  of  bong, 
as  it  now  is,  an  almost  useless  toy. 

in  proof  of  this  assertion,  it  is  only  necessary  to  mention,  that 
both  the  portable  Barometers  brought  out  as  a  part  of  tiie  equipment 
of  the  Simla  Magnetic  Observatory,  were  found  to  be  quite  nnserrk^ 
able  the  very  first  time  they  were  taken  out  for  use ;  the  maboganj 
tube  was  loose  in  the  brass  case  of  the  cistern,  and  in  one,  (No.  H) 
had  warped,  so  as  to  have  broken  the  Thermometer ;  in  both,  the  box- 
wood cap,  which  attaches  the  glass  tube  to  the  cistern  had  ehroDk, 
so  that  the  mercury  escaped  in  large  quantities,  and  the  neutral  poiBt 
being  thus  lost,  the  Barometer  was  of  course,  in  its  present  state^  uwles 
for  absolute  meaQurements;  but  having  no  other  instruments,  it  became 
an  object  of  importance  to  repair,  if  possible,  those  in  my  possessioO) 
and  to  institute  a  gauge  point  or  neutral  reading  for  them  by  compari* 
son  with  the  standard  in  the  Obs^vatory,  and  I  am  induced  to  forward 
an  account  of  the  method'  in  which  this  has  been  effected  more  potf 
encourager  les  autres,  who  may  be  left  to  their  own  resources  as  1  have 
been,  not  to  set  aside  even  an  imperfect  instrument  without  an  effort  to 
improve  its  condition  :  for  the  result  of  my  own  attempt  has  certainly 
proved  as  successful  as,  under  the  circumstances,  could  have  been  ei* 
pected.  It  is  of  the  first  importance  too,  in  the  publication  of  altitoda 
determined  by  the  Barometer,  that  the  quality  of  the  instrument  em- 
ployed should  be  known,  and  as  the  two  portable  Barometers  in  mj 
possession  will  be  used  frequently  for  determining  the  relative  heigbtt 
of  mountains  by  simultaneous  comparisons  with  the  standard  in  the 
fixed  Observatory,  the  following  details  are  the  more  necessary,  as  ahew' 
ing  what  weight  may  be  attached  to  the  observations  made  with  tbeoL 

The  first  thing  necessary  was  to  make  the  cistern  perfectly  mercury- 
tight,  which  has  been  completely  effected  by  a  stuffing  of  tow  and  glo^ 
round  the  boxwood  cap,  the  cap  having  been  filed  to  a  level  (inwaids) 
sufficiently  to  allow  of  a  wrapper  of  the  above  materials  being  applied  aoti 
pressed  down  by  an  iron  tool  from  above — next,  the  instrument  beio^ 
inverted,  a  hole  fefj  bored  in  the  lower  chamber  and  a  fine  screir  tapped 
into  it ;  a  supply  of  metcury  was  then  introdttced,  and  the  cistern  beiag 
screwed  up,  the  instrument  was  set  by  to  dry  for  some  days,  after  whiA 
the  compariibnii  f<i^  dbt^rminiiifg '-the  iic^bral  reading  were  c6mmeBcel> 
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The  standard  Barometer  of  the  Observatory,  with  which  the  oomparir* 
sons  were  madey  is  by  Newman,  the  cistern  measures  6  inches  in  heighi 
and  three  in  diameter  over  all,  and  aboat  2^  inches  inside,  the  tube  is 
5.54  inches  in  diameter  inside,  and  the  scale  and  vernier  are  of  platinmn, 
the  former  being  attached  (o  a  brass  rod  terminating  below  in  a  fine 
ivory  point,  which  is  adjusted  to  the  surface  of  the  meroury  in 
the  cistern — the  scale  reads  by  means  of  the  vernier  to  the  600tb)  and 
by  estimation  to  the  1000th  part  of  an  inch,  to  which  limit  all  the 
observations  are  talien. 

The  following  are  the  values  given  by  Mr.  Newman  of  correction  for 
capacity,  &o.  of  the  two  portable  Barometers  attached  to  this  Observa-* 
tory : — 

No.  40— Correction  for  capacity, ^^ 

For  capillary  action, i.  ...      4.042 

Temperature, eO"*  Faht. 

No.  44 — Correction  for  capacity,    ^ 

For  capillary  action,    4--031 

Temperature,  60®Faht. 

The  Thermometer  of  No.  44  is  broken. 

The  comparisons  were  made  in  the  following  manner :  the  two  port- 
able instruments  were  hung  up  on  the  same  pillar  with,  and  one  on 
each  si.de  of,  the  standard  Barometer,  and  a  small  excess  of  mercury 
having  been  introduced  into  the  cistern,  the  escape  of  a  portion  was 
allowed  to  take  place  by  means  of  the  screw  below  until  the  height 
of  the  column  read  approximately  the  same  as  the  standard,  making 
due  allowance  for  the  difference  in  the  capillary  action  of  the  two 
tubes ;  a  perfect  coincidence  was  found  impracticable* 

The  annexed  table  exhibits  the  mean  daily  results  of  the  compa- 
risons which  were  taken,  every  two  hours  at  the  times  appointed  for 
the  other  regular  observations,  and  embrace  therefore  the  period, 
nearly,  of  one  complete  oscillation ;  viz.  from  lOh.  29m.  a.  m.  to  lOh. 
29m.  p.  M.  inclusive,  Observatory  mean  solar-time,  so  that  each  entry 
is  the  mean  of  seven  observations,  and  the  mean  of  the  means  for  No.  40 
is  deduced  from  133,  and  for  No.  44  from  1 12  comparisons ;  the  differ- 
ences from  the  standard  are  as  accordant  as  could  have  been  expected^ 
considering  the  imperfect  nature  of  the  scale  upon  which  the  heights 
are  measured,  the  difficulty  of  getting  a  good  contact  with  the  surface 
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of  the  mercurial  column,  and  that  the  daily  means  combine  the  erron 
or  peraenal  eguoHons  of  the  different  observers.  It  is  perhaps  super- 
fluous to  mention,  that  the  first  comparative  reading  of  each  portable 
Barometer  has  been  taken  as  a  Zero,  to  which  all  the  corrections  for 
capacity  have  been  made^  and  if  the  instrument  could  be  read  vitli 
precision,  all  the  differences  from  the  standard  should  have  come  out 
alike.  The  differences  of  the  partial  results  from  the  final  mean 
are,  however,  generally  within  the  limits  of  the  probable  error  of  obser- 
vation, and  the  latter  may  therefore  be  considered  as  correct  an  ap- 
proximation as  could,  under  the  circumstances  of  the  comparison,  be 
obtained,  and  certainly  sufiiciently  so  to  warrant  the  use  of  the  instn- 
ment  in  the  determination  of  altitudes,  comparatively  with  the  Obsera- 
tory  standard,  to  which,  provided  the  cisterns  remain  mercury-tigbt, 
they  will  now  be  immediately  applied.  The  results  of  those  obseni' 
tions  will  be  communicated  hereafter. 


Table  of  the  mean  daily  comparisons  of  Portable  Barometers,  Nos.  40 
and  44,  with  the  Observatory  standard,  No.  40. 
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Magnetic  Observatory,  Stmlak,  tth  Nov.  1841. 

*  This  difference  is  taken  from  the  mean  of  tlie  standard  for  16  days,  y'u.  23.859  inches. 
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It  appean  from  the  aboTe,  that  the  mean  neutral  reading  for  Portable  Barometer,  No. 
40,  vis.  23*313  is  .043  of  an  inch  too  low,  and  in  No.  44,  the  neutral  reading  ^-370  is 
-on  of  an  inch  too  high.  The  following  Examples  will  explain  the  method  of  reducing 
the  observed  to  the  true  readings  for  both  instruments : — 

Example/or  Barometer,  No.  40. 
Suppose  the  observed  reading  on  the  scale  to  be  22*^43 inches,  the  tempemture  of  the 
mercury  bein^  49®  Faht.— the  true  height  of  the  column  is  required. 

Observed  reading,    h'    =»  22' -543  inches. 

Neutraldo. h     »  23313 

Difference, (h'— h)   «         —0-770 

Correction  for  capacity,      i  (h'— h)  »         0'183 

Observed  reading  as  above,    ,.  h'    =»  22-543 

True  height  of  coltmn H.«  h'  —  i  (h'-'h)    «,  22'360  inches. 

Example  for  Barometer,  No.  44. 
Required  the  true  height  of  the  column  of  mercury,  the  observed  reading  on  the  scale 
being  25-291  inches  and  the  temperature  of  the  mercury,  64«>  Faht 

Observed  reading.. , y  «  25-391  inches 

Neutral  ditto, h^   ^  28-370 

Difference, ^ij/_j,j  «        +1921 

Correction  for  capacity, ^^  (h'— h)   «         —349 

Observed  reading  as  above, ,.., .,,,  y   _^         25*291 

True  height  of  column, H.^Oi'+i   (h'— h)   —        25-640 

A  correction  would  also  be  required  for  temperature,  but  with  instruments  of  this 
construction,  t.  e.  as  to  relates  to  their  scale,  the  reducUon  in  this  account  is  impracti- 
cable. 
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Ohervatums.  of  Meieqr^^ofkntke  nigkiibMuen  ^\  12$k  mnA 
November  1841,  made  at  the  Magnetic  Oi^ervat^ry  at  SMk 
Communicated  by  Captain  J.  T.  Boileau,  Engineers^  F.  R*  S.  ^e. 
Sfc»  SuperifUendent, 

The  observed  recoirebeer  of  nuiMrovft  meteots  on  the  same  night, 
during  a  serie9  of  years,  having  led  to  a  belief  In  their  periodicity ;  it  has 
been  become  a  special  duty  at  all  the  fixed  Magnetic  Observatoriei 
to  watch  for  their  appearance,  on  the  dates  in  question ;  the  nighU  of 
the  10  th  August,  and  of  the  12  th  November,  have  afforded  the  most 
remarkable  instancea  of  their  recurrence^  both  aa  regards  their  number, 
and  the  regularity  of  the  phoenomenon.  Our  labours  here,  on  tbe 
former  night,  were  fruitless  —  i|»t^  aingle  metepc  bo^ving  bmfk  visible; 
but  the  following  account  of  those  obsen^d  on,  the  night  between  the 
12th  and  13th  instant,  confirms  the  fact,  as  r^ards.the  latter  date 
It  is  to  be  hoped,  should  ^iil^bur  ob^ervf^tipps  c^  ttk^^  paQlfon  have 
beei;ir4n«d,ein  other  parts  of  Jodii^  that  an  account  of  thcvr  ftppeaiinoe 
may  be  forwarded  for  publication;  in  the  Journal  of  the  A^tic  Society, 
toithoui  delay. 


Night  between  the  I2th  an4  13^.  November,  184 L     Bv  3rd  Assisbai 

C.   NUTTALIi. 

%x  15  p.  Bi. — Brilliant  meteors,  to  N.  Motion  moderate^  direction 
from  near  the,  Pole-star  perpendicularly  downwards. 

1 1 :  10  p^^M.— Meteor  NE.  by  N.  altitude  1st  appearance  30%  direc- 
tion downwards. 

11 :  15  p.  M. — Meteor  over  head,  direction  downwards. 


r-x  ^v  \st  4ssistant  J.  B.  Geisbn^hvaitk.  .. 
2jSi^4'j»ri^i^f^Wlwmmm.:p^^  from  E..Ao.N.B.»t 

brilliant,  and  light  was  apparently  pulsatingr4te0li^  them ;  at  3h.08i0> 
asstfWiR^  d&itt#iWW«BM^tfc^dt«*ppfi^  1—  1/    /^     * 

N.E.  .:-:>< 


1841.]  Meteors  en  \2ih  and  l'3d4  November,  1841.  965 

4 :  26  A.  ii.-^Ftve  brigbt  in«t«M*8  passed' ra^tftiy  from  Zenith  verti- 
cally downwards,  N.E. »    >  '     . 


tf 


.    .     •        f    V      ."T^iWf 


On  proceeding  to  the  Observatory  abottt  4  :  ^S  X\  iil  perteiveff'k 
shower  of  meteors,  and  after  tdting  the  'regtilar  observations^ 'i'ecoi^ded 
meteors  as  follows  ;  vh.  •  '         '="''  "  ''  *'^ ''  "  "' 

I.  Froto  Zenith  downwards,  S.  -..«'/  o 

Ditto  ditto      S.  altitude  of  firtt  apjSeararice,   ^O*!'^   ' 

Ditto  ditto       E.  •  ditto   '         ditto,        40*:  *  "* 

From  R  nearly  borfoofltal  to  S.E.  '  '       „     '  "' 

From  N.E.,  direction  E.,  altitude  of  f  St  appearance, '     "56^.' 
From  Zenith  towards  E.  .      ■)  .    : 

From  ditto,  direction  downwards  to  S.W.  *  ^  •  ^  ' 

*  The  2d  Assistant  observed  in  all  aboat  30  meteors,  ch?efly^in  th4 
above  directions,  but  did  not  record  them  individually.         '"•     ^*'  '"  "' 


By  Captain  J.  T.  Boileau,  Engineers,  Superintendenty  at  Strawberry' 
Batik,  about  800  yards  E.  of  the  Observatory. 

4:  50  A.  M.--1.  From  o  Hydr®,  S.S.E.  vertically  downwards. 

4:  55  A.  M. — 1.  Through  Corvus  ditto  ditto. 

.    ^_  .*»■,'         "  '!i  1    *'  '*''  *'?  'Si  '"  ■'  'j'^>l>  "'^^tt  moil 

5  :  03  A.  M. — 1.  Between  y  and  a  Argus,  small,        ditto. 

5  :^05  A.  BC— 1.  Through  middle  o^Aurigail  i5'.£  to'lf.W/^^  '  ^  ^ 

5:  06  A.  M. — 1.  From  near  a  Leonis  downwards  E. 

5 :  08  A.  M. — In  Argus  as  above,  vertically  downwircts. 

5 :  11  A.  M. — 1.  From  near  Procyon  8.  vertically  down. 

5 :  13  a.  h. — 1.  Near  y  Colambse,  8.  downwards. 

5:  25  A.  ^.^ii  Vi*y  ^alrtVdln  i'teonistbwardfiVE. 
^  .£r^6>x.  Jk.^ht  ]M«»«e4(a^«iiid^#!@fils^liip«dbxi«^4wsri^ 
<  «:f88iuivik.f«^|]».  .¥ef^Mi|^  frt]imJ<Jance¥>dii4cHi^  te^ntflHffiflfi^  ^t 

6:  41  A.  M — 1.  ^etic^skK^ipim^tSlgi^^ 

Majoris.  3«W 
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Pay*Hght  iatenrupted  further  ob«eiTiitioii.  thoQffh  faint  lines  were 
occasionally  observed  as  of  the  passage  of  meteors,  for  sometuQ^  after 
the  day  had  well  dawned.  The  night  was  remarkably  clear,  free  from 
61btids/knd'iiaA&i|  i\id  stara  were  particularly  bri^dt : — one  meteorcmlj 
tirid'db^eiV^  dn  die  i^edtiig  of  (hie  l3th''N6vemlier^  and  none  had  been 
seen Yor  nitfny  iliglitd  before  the  1 2th.  '       ' 

Diiring  ^e  time  of  the  luminous  appearance  observed  in  the  KE. 
mentioned  above,  the  underwritten  readings  of. the  Declination  Mfigne- 
temeter,  w^re  taken.  The  scale  readings  of  the  instruinent  hiid  been 
gradually  increasing  for  nearly  an  hour  previous  to  the  phenome&oD 
noledy  and  at  the  moment  of  its  occurrence,  ft  gradual  decrease  began 
to  take  place,  and  continued  until  the  ditappearluice  of  the  patches. 
At  2:  45  A.  M.  Scale  readiftg  of  Declination  Magnetometer,     156. 

155.9 
155.8 
155.4 
154.7 
154.2 

The  two  latter  readings  being  lower  than  any  observed  at  these 
times  of  ^he  day,  during  the  month.  The  .change, of  reading  indicates 
a'  movement  of  the  north  end  of  the  declination  needle,  West, 
through  an  arc,  pot  taking  the  torsion  of  the  suspension  thread  into 
account,  of  1;  13" — the  arc  value  of  the  jscale  being  .676  for  ^ 
division.,  The  horizontal  and  vertical  Force  Instruments  remained 
staady  during  the  abpve  period*  .    . 

ji  .-;,«  ',  7    ,    ;.   ,.  ,    ^    f.   ji    ,,,,,...      J.  ,,   ,.  ,  .  j.^,  .     ^  ^.  ■   .ji  ,il       -;-n."^ 
/:   '•'    •••-.'.     .J  tu     »  ■.,;c.'cf*-    .*}  if  '•  ■;  .'•'.♦"  i'l  ::   i^-  >xiv.ii  jnt''  t)^^ 

lULVf  ^yii'k  rlB(bbt»t  ^  lu  ;xiU({nanq  tuareuoci  d!>fd//'  i^iJjsI  ^dt  nl    ''' 
.biiuol  8v  bloji  (jLJfiatii^.  biiA   eOJUyais  .eai^og  )o  elnaiaiii^ait  i))bi}d<iii< 


3:00 

Ditto, 

ditto; 

3:  \6 

Ditto, 

ditto, 

3:30 

Ditto, 

ditto, 

3:45 

Ditto, 

ditto. 

4:00    ' 

'     Ditto, 

ditto, 

On  Porcelain' Clqv found  af  Manaalore.  iPy  A.  T.  CjaRiatiE,  Esq. 
Madras  Me<jltcal  Service.    Communicated  hy  Government, 

qf  Dire<Hoi3J^  cwy^x«4 |P.fl3(^i^ft  ^e^tl^^'A^Wrill^i^^ejji^^Skf^ 

Jeft  Englund,  to  report  prpceedi^igr  to  Jtji^ .  ©oj^S'fftWWJr.ftfn^f^^i^^f 

Geprgfol.hayjBjpowtl^e  bpApr^to  ftirnwh  i^i,  9}itJ|jDe^<}|f  fl}5  ^^^^q^es 

fiiflCQ  ray  arrival  iivthi^  presidency,  ,     .    ,     .  ,  i.  .\  -  .^^ 

.  In  .pj]pc^Jng  fwtfn  .Wangalo^e  byjva;r  of-Canoft^qre^  T^lUch#xry# 
an4  through  WyQaa4  to  the  Neilgherry  Hills,  J  had  an  of^rtwity 
of  examining  the  geological  structare  of  the  country.t^liiipg  thai  .U09 
ofroacU 

The  country  on  the.coast^  and  puobably  ext^ding  to  the.fpot^f  the 
Ghauts^  eoiisista  entirely  of  the  ferruginous  daystone  formaAion^^trhich 
has  been  described  by  Buehanan*  under  the4i&aie  of  later  He.  It  rests 
upon  granite  and  gnein,  which  make  their  appearance  in  the  beds  of 
many  of  the  rivers,  and  very  frequently  on  the  sea  coast.  ^  Thei  late- 
rite  is  of  little  importance  in  an,  eccoomical  point  of  view,  except  as  a 
building  stone ;  but  is  intereating  when  studied  in  relation  to  the.^e. 
nomiena  of  springs^  the  nature  of  soils,  and  its  general  effects  upon 
vegeiatioOi  to  all  of  which  subjects  I  propose  hei^f^er  to  devote  my 
attention.  As  far  as  I  had  an  opportunity  of  examining  the  other  for- 
inations>  they  appear  to  yield.no  mineral  products  of  any  viiluer' 

A  few  miles  to  the  .north  of  Mangalore,  a9d  in  connectipn  witli  the 
laterite,  I  discovered  an  extensive  deposit  of  pure  porcelain  clay,  very 
closely  resembling  that  of  Lii^ogee  in  France^  of  which  the  bedtutiful 
Sevres-ware  is  formed.  I  need  not  point  out  the  importance  of  this 
article.  Being  found  close  upon  the  coast,..it  might  be  easily  diipped, 
and  sent  home  as  dead  weighty  or  with  the  assistance  of  Chinese  work- 
men>  it  may  hereafter  become  w  article  of  maaufacture  in  India.  I  also 
lound  it  4n  oonaiderable  abundance,  and  nearly  of  equal  purity  on  the 
Neilghervies. 

The  .iithole  of  Wynaad  eoneiats  rof  priinitiyys  rocks,  with  a  few 
patches  of  ^aleiileiinicertainsijiiitiii^ns^  tedi^giiaal  deposits  of  diluvi- 
um. In  the  latter  (which  consists  principally)  of  a  reddish  clay,  with 
imbedded  fntgments  of  goi^,  granite,  and.  quartz,  gold  is  found. 
On  the  road  between  Nellival  and  Goodaloor,  I  observed  some  shaU 
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low.  f>>U  IB' the  diliiiv.i«in>  aod  renm^iag'  jllieiktaiihuity  <ii0t«Mi  tUi 
depoBil>  and  tliose  in  which  gold  i»  foUnd^  toi  c^lier^afts  <^  the  voild, 
I  laade  enquiries  of  the  natives  respeettng  tt/and  asceitained  that  ^ 
proeured  ^eM ^here  h^r  waafaiiqf  in*  tbe  mhory  isetMi. '  HmlBg  ten  no 
geotogieaSiateMptt  of  ihe  grid  iviirks  In  this  paitof  india^^  1  am  net  amic 
whether  thi8>inelallia»3retb6e»ft»ai]kl'i&  its  oHginal' malric,  or  wbe^ 
theviitiswiiirily  devilled  fivmrthiA  loeBe^tmnsported  depofi^/  or  diio. 
Tiam,  as  geologists  call  it  The  latter  fbrms  a  suce^ssion  df  low  roimded 
bills,  Whidi  are  interseded  \ff  streams,  and  are  ^every  ye*r  (Mfftiilif 
^nd  down  by  the  rains;  which-  is  pei^aps  the  OiigUi  of  the  yiver  goM 
ofuhesediitviots.  ^ 

The  Neilgherry  hills  are  entirely  composed  of  primitive  rocks^  eoB- 
lilting  principally  of  granite^  gMiss;  a  large^^piantity  of  earthy  felspar, 
qvartz^  anA  a  peculiar  rock,  which:  I  nf^uld  name  coruAdam  foek^  fron 
Its  having  that  mineral  as  oneof  its  prtnespiil'infgredieiits*  I  have  met 
with  nothing  anaiogCNn  to  it  in  -BurDpe,  and  te  ooeuM  ia  gMttt  sta 
donee ;  many  of  Iheiullaibeing  entitely  composed  of  it  '- 

Some  interesting  questions  connected  wlth'th^'^  pandlellsas  and  f^ 
vsiiimi.Qf(8tmtB,  and'^otfeeer  heaneheff  of  llfesvetieal  geiUogy^  may  ddKn 
efaseidation  &om  «i  imoie  'minute  sutvi^  of  .«htt:  Neligh«rrie%  aiMJ  ^ 
neightoniing  cdantvy'P  bM>ai'ithe8e  mre  .'not  soited  to  a  vepert  eitbii 
flttftute,  I'Siisrtiveservl&ithem  ibr^the  tnemoirstl  <iiope>t6  be<<iiftbM 
to  ptibhsfa iit-eemefaitttre {wrtod  mk  ihetgedc^'tf  India. 
•  The  idimatei*nil(i^f]Mllural  featnrte  of  the  Neilgberries  ttt9  ta^ 
Intmresting  and  mare>tvofthy  of^attentiott  <tha»itheir  geology.  ^fSW 
hUs^'iAsijagr^.tbe  'nnddite  tef  the^  toi^  aon«,  teethe  hefigiit  elW^ 
(^^M(^<feetjrp»n»iiit  it»^yp-vm^f  <6f^c1ieMite>  ffom^thatofiithe'fliii* 
of^indii  tDtthotoiMFfiivigtoidv'VjiPhe  climate  of  theirifatghet  |tt«tsMii>* 
hiee^thitttof  H)d)f»eatr'iiitfl3ttibpi<lal  (»ties'4^  (iUneitoi,*  ^HM 

iihti€^  *beb<imeQthef3(iclitr^no0jegiviliftBtiMit'hi'th^  neMr^wosid  ;O^Wiii 
nupeBaxi^im  ^eii^vi^i^yvwm^  beings  nensrisabjcdt  ^tnhOB^vsaU^ 
tbAtigdvianilnclDddipi^il^iiwfiQpd^lwblichr^^^  1^  tisiDtWni^ 

«fiiefitxii^^tdnbjnoitoej6t^dhiiaiii  JttB>«a{l^e^  B^fflfaeitta' 

tMifetalttfilitofo0olaotttMd6i»  bin^  AlMtebft&IiOflM 
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thskt  lh»i>eaa»tt  of>apriil|?:r€algttaahioiighmit  <tiieiyeag; ;  33wtt;  tii0Bglii.lfagrti 

he^mo  jmad^ts^A^'hetitiis.  aemr  .«oficiest^«CBMt  ^toiniDgftlheDiiiiira 

d«lic»le\Biindpe  fimli  )te>  fttdblliani  luidiml/thiailisigfttoivft  am:ODljff 

MDpeoi  4hef.  audomM  ioollKf  fttioa*  [q£  -oom .  jmd  i  :«fi  *.  ^cgtttaUtfei;   ;  Uf 

vfdloysy  ii?kidi  hat»  «/b»ight  Df  foalL  five  to.«ix.jihoiinniid:.ie»^  .tejof 

the  cUfliate  of  lU)y>  Ibeifittouite  •.ofitlh«iiyintf»tii»xoUvi0>.libeBiQiBiiq^y 

Md  the  aulbercy*    Tb»  Im  Uw6  is  ctiltit&Ud:  kiu  QiHift  bet^wAesithe 

latitudes  of.  97*^  «a4  3ik^  in.  a  biU]rfJX>ii«tiy>)attd)CiiiiiO|ttaiitl(3r  .ma 

diimat^  probably,  of  70"*  lo  7S''  ^  mean  (empenAttte,     Sack^ie  neariy 

tbe  mean  temperature  of  tbe  yaliejs  in  the  neigbbouchood  of  Kota- 

gb«rryr  aad.  of  WMiy  otfewa; along  ;tbe.£aalem  and  Nojrtbeirn  Jboes 

of  tbe  byia. .  The  cultiyvtioffcof  JUps  Tialuable  plant  might  thenrfime  be 

attiemilted  b«fe^  and  inalti  n. omm^  beiler  cbaine'  of  autaan^.tba» 

malmoBt  anyi.eountry  bt^ropd  ib^ltmita  ol  Qbina^:  A  Utile.  lQjifi>er 

dcKKtt  tiwn.tbw»«,«offi»o  «iigbiibo«prod.fibcad ;  ita  iialL«o.  hahitatian  bting 

on  tbe  sides  of  the  lofty  moimtaintf  ofj Yemen^iaoKLnaariy  inthe  joubb 

latitude  as- the  NeiJghefnfli.. '    •  •  -n    *-  .i:    .  ^-i    y.^.r   m-  vr-<.*'r 

But  mUk  aU  tbe6eAdFMtoges;o£jdMBiiAf,it]McexBi3S,(a9Maw.pQ^^ 
j9lies».  wiMk  in  aMiie.siAi«it»>n8  piatEetoifiatiinjflnimntOiKegetaJiim^^anld 
if  overkiohed  in  any.ioheHitfi^iur  jthe  unf^MiicemaBtiof  :agnnibMrei«r 
iMKti«altttre.i^  4bcBe  rtgiani».  iUiiglit  imaai 3ttto  jbeatofgrertiia.  ^^iittsaai 
are;  1st,  the  great  intensity  of  ^^oiaDlanniraiwbaliiiiioeBkgrikinblqpb* 
M«iied»:by  iloii^;.8d,  the  greiAiwaitQflalJiMtiloimjlfafl^iMaiii^ 
lsoai:plantsbyradiatipniinciflarjM8kt&;  /Xbe/fonnor  BnUfoaiii^Bias 
ffffidfseeA  heat  of  from  90e<  to  lOOf.  ott:tlte  rMMtfive  af;l«av)s%  &>wenk 
and  fruit  during  tbn  day^  tthOiiatlen  nay^8nb|iet  iiif»i^iiil:r%b€U8lK3^ 
cnduig'.nigbtv.to.Aiidegme  a£italdMOtiD8iduBM|yw'tUo»'ithfil  henAhg 
tsUkU  *F^njflamtM  vUl  bimrjo^rtat.adttuasiisanv  ss[id>ill  i&)oni(f  teebo 
avaidied  b|^*a/'jiidkiouaseifictimL;of  situaQons^^iifliialBitte^Bitidilie^jlil 
ietjjniiebeiihdtt  thti <initMno«  of  libi  pamvcsimaDibctiwm  natioBdiunr 
iaifliMv^ciila  Nof  iswtpljrBtBfiimd^gtid^ipto^ls^iilyicpi^ 
flMilBivdilfies. .  'i)fliBtdi8eaira^^jBT«and[^  AaftQt9SMml4nfaiifi^^ 
ablsutia)  aloetilMfal  tissi^mBliarolflgfiMi  ebabatttataoef oihel(diJie«Satt>f«ts 
of  Uie.hU|?,>j^re^a^m^ti|^^       ^^t^cMiujtiya^cj^  ^lyplfs; 

odi#«wise»diQr|ir<nisffi  cQjmtX9i^,mmi^<m}A»»kieMipetTatm^t^Aiit^ 
be  very  qttli^1diiable;"i^a''^iild'rest  dtiiftxpW  bifijd  dfiaYtd^. 


i'  »i  < 
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9it  M>^«tat  ■iwHitwMilii^lii  hirf  jhKtrolHiJitilM  jtomhUmiMiiM 
HMrtk  MOiwIihiui^MMnimy  MjliMiiiMlhiq  l«9MUf»ni|Ml»1«bpiMi- 

.tMrt(ig#a<|feilfifc<^  ailiHm»l;|iiwgt  MrtBi.  .iiiiaMmirills]iMi*MBMli«m 
^oftrtfMrt^iitqMiilgDitf  3«fgftl«hkfnM^  £ia||iiLi«i?iliiniy^  ipiM»)«i  A 

^myifi  <bJida  of  ««dl«vMWni  jiB4»iir:jtiia>e  JbiiUtniiifai^|0M;iatiNt 
jmfi. Ji^M,  miik  Nta^Hsr  .vi«i^  dv«0it%M0>^  miiiiid  tttfmfmtksrimmk 

eircumstance  which  renders  it  so  necessary ;  vie.  its  total  gibMi 
§0mm§i^fi^^^m9>t  ^^mk9^  fmk^  'it  irdpnitt  f0  ib^!fii»o|mdoaitlK 
Iti^A  wdijiisJ^;»oe«]^#4«'j»;rtaMi9r<^  [rfHiWioJi  499m  iha  M^M 

f4^oiiiitoMtt^  «|i#iiii«»ya«90iiu'bmci(rtf»<l  faf^ftoMiiiftr  t^MMrim 
^9iiiMwwt>>(^  9«iiitif»vftf  ^fmt/i^sm  mjmk  frnJAw  JMlotgAhfimSM 

as  that  earth.  Were  the  distance,  not  too  great,  shells  miflilidi 
brought  from  the  coast  to  improve  the  soil,  and  sea  salt^  and  niue, 
neither  of  which  are  very  expensive,  might  prove  useful. 

I  need  not  insist  on  the  inducements  that  these,  and  some  of  tlK 
<rther  hills  further  South*  hold  out  to  EagH^  enterprise  ;  sinse  ihf 
guvemm^t  tfave  Oiikiaf^yfimr^k^  Ift^nitf  aJ^tof^MiiiMFBIH^ 
•ares  for  th«}»'«ftliM««li^dt;  Btidii^^tifeittiei^i  "jfmSSfSS^Meot  d 
thr  iiiiwsilwiH(leil*«pa  liptiMrtblmia^gtiii4i>>li4i»iidsi>wa  stMO  I 

aw  fed  ta  l»ps9olhM»re^Jibiit2i8sMi»Ml^flMf»  tM^^ 
veHinMil$'wjM!pillhihbllgr  hmiimawO  WBUmtjm^^  v^pm^x\ml» 
ted  to  de^itrt^pait^ayi^ellteiiiiwetiBin^  wmmm^  ^fyitkdftf^ 
_      :r'  ^''  t^  y^VXA  a^d  ad  ibiilw.  hoB  Jand  lo  sdmopalrt  ^  mj^ 

•The  Pyney  and  vnnhogenry  mpuntain*,  whiJffTiave  proba\>Iy  an  «1«^»!35  J 

from  5,000  to  7,^  lftt.W44l»«  top  flo  ^^w  ibiis^  hmodAfl  l«nni«tt» 


i^^  Iv^  i        €^«bvQrttfi  iBOitfifii^f^^M  iM^llkm^.  4»f  I 

iiiid4peetaiMia;«fftad'a»loiifNU  f^«flttimi4^^llie^tob?(|)f 'Ilidt^i|li« 

tfcfMme  a^ditfi^lbiDiftiMi*  neiii  Hie  fctin»  pkcft '  iniHitoiihumtit^ 
diioim^rediaetdnd  Imtifsm  iiiif  oiiK  ic^Witaitehig  I^ImU^  '^#ftidi<iil«  ksadttiL 

-^  :  r  L v:^    '  .•.'  -'».ji  )\"i:   .^O'  ujIj  flrinacij  oi  taeo  9if.r  raoi^  iff^uoittl 
k  Qiiir  ■Hftilj ji<ihHii<limli1imift> liiiiiiKiiiiiwhiiilnMiitwhiMitf'rfMtt 

^•^■^•^V   iW^W w^ ^^ig ^^ ^^^r^^y^^^^w^f^^# ^y^*^^^*^^^^*^^— "^^^yi^Pw^^i^M— »^M<^^ykW— ttWMMW^B»T ^KP> 


him  in  tike  catioottibs  of  £|Sfp^  and  iviueh  he  has  fini^  aond  ^temnnb^, 


•«    1      *, 


m  the  gnat  natioiial  Frtnch  work  on  im  m'^m^M^mfi^^^^ 

6a 


U^^Jb^aim^  ad}tM»ddiaildia«biepe(9fi  iiriMmdrndibs^rUii^ltlttift 
'iirk0i?9aiaM(i[rf)»Hiiiifft|d^  aiirMMhed.ibginJi&ifO^dbiyn^ 

li^ttMMr/  tijr' Mv  Jlli^r^r  Jdictitat  fldkgvdz  iasMim  ,tgpbtU»  Ib)^ 

rietefiQoiitMQgy;  tn:tte  MmolplMfo  «IMrti»;^  A^triife*  BaglKDvii 
ini  ft.  ffaooer  ati  tliHU:£giitei  is  'qtate^oBiavighL^'tonih^^^iiMl^tllebM^ 
ktf^amgata  aiiwvb^  liilnMit  gtenw  efNBaftflrr.3aA>itjiislf^9MHUirrMi 
Qntf  toiibe  Jiot  imfoibblhl^/tte  ^jaqMgriWfrif  i  iWMiBiitafeywtiateaMWibMi; 

jpilfMI^f  i])(r;  Leadir^  (s^^apjoous  -rnqtb*  NifkHia^  of  Mv  'finffimMqaBlt 

Into  indUatig^lei  M^iA^Cknenilri^olfti^ 

^^MavMQigirw  loitlMfcfaiirtiBftifetToliiA^ 

^*  '5f5)I    Tfaui^^^  ine«l]oittd;>Bft  being  '*  coiitnieiinkr  Qdeultsfts)  inidiak 

stc«e;ibaDm$I^:ttt3in^.it:fr9($d^^  hiibi(k«fcioii»;4iltvaQte&l^ 

IjbeiGandteB  aBdauiiiHdmsfitii^Q<lt»."  EmaJfy, •m'tteft.TQliiMMfrC^lxi^^ 

jidE^jMa]iaiiid£a:«iiihy>ituig^       ^Slmthimft-MiBklMll^ 

tiMJiMadrffi  Jaan^Dfdyierata^'iaid  9(^^  (N90i<^rMiH»djS&)i  bjr  fi^f^l^ 

^iliaia«L;^of^iifti<fe>AdtAfl(di^^  qol  dfl:r  hn£ 

totwMtegifcfetl^iiltoDairtfigri^         will  iim  kIiiIiI j  i  hi  ihBMiinitff  il i  jiui 


4^  tw»  etiB  iMBimfi  tt'  «twjgii$>'4iaiBwiy'^lMiit;  lonft  t|iifiiiviatHBiMf\ptfifc 

TbB  \mgii  UL  this  geaui  «tfe  IdiiK  ua  Mftfaer  sniniw,  ^tfaeilKXt  thimte 
Mug-  funuflhed  «l(  btuse  vM^  a  tmlitt  ited  dB^htljr  tettiOHl  ourHUiL 
ginous  ciuhion,  which  is  morj»  .or  losk  ofaMnrdbis  in  otiier  ABtti>  tad  ^ 
only  more  developed  in  cettam  i)fjiMpades,  or  (atcnnKng  ta  Mr. 'flmy) 
the  yooag  of  tbeacu  MlR^lling  the  tmM  ehartctet  Bpov  ^vtUdhSpix 
fiwndcd  hn  «ybdiviMoii  Fiiyfiytfiiw^  tiie  nmerwHt  digit  ifi  .ooaneoted  at 
base  to  part^of  the  ioie-asvt  b^.a  iindlLinlferiialiBeBfliiaiie/ion^ing^L 
little  sac,  whence  the  Mmmit>Saeo^$firiffP  «£iM«  Uiigfer.  Tbe  tail  lof  these 
Bats  is  mar^  or  leio  eloiigated*  and  h  .emreteiMd:  at  faase^ia  As  intett 
ismoTal  lOBaibmney  froia>  th^  upper  ^aoifoce  o£  ^hick,  reboot  half:  vmf 
from  its  margin,  the  extremity  pxistrudss  in  pnopoilioit'as  the  mmihuarie 
collsjpsft,  to  a  variable  eKteal  (i^pareHlly)  in  diftmit  flpedks^  xKndng 
round  bsckwscds  and  i:|)iiw:ds  in  tbe  ^dtitude  of  it^ose,  and  .i»Domiiig 
sheathed  as  the  membrane  is  ^paftded.  iUiOtlKr  levrimas  ahasaciter^  moae 
ex  kas  defsdif^ped  in  the  difiarenl  species,  toid  oh^^iatiie  nialas,:  acm^ 
sists  ii^sF'laige  gtdar  sao/^the  ortfioe  of  ^Mch  is  antcHnr  andrtraostetae^ 
ontlie  obin  are.  fewoisligh^  parallel,  andl*aBarifiQDiiElig»d«s,  Iongitudi<> 
aMil«f61ds«f  the  akia^(wiMlchiniiic»taMspeei«a,iii»rudimetttal$/«ai^ 
dinidiogixtto  totaaiaaaaltoffblds  ^wsteriaH^,'  tiie^efaannefe  betwettn  whiofa 
tead  to^dieiud^-o^'Jlte  tInmit-siaHSM'i  ^tke  intesiar  of  th&lajttor  would 
ijj^peiir  to  he  glandcdoufis  thon^l  ha»e^ba«a^)4Kle^t4  perceive  no  trace 
^aaeietiMi.  ^  On^-tiie  (middle  of-Ae  ^^pet  Mp'k  a  ili^  dapHeature  ; 
and  the  top  df^i&ec,]cy«^er  ip^^^ceiispimioiMdji^iQfooted^  h^ 
pvaf^ ;  ^\tm  month  cis  '^ekH  to  iMaicatfaithe  toimpait  of  the/e|ie. .  These 
aalmidi,  iicleonihiV'.tD-ihitifivfbawusaie^w 

«lfeen'iMNae,'aiid'lkbeU«ttiriis^  ap 

pertaiBUigto  .1iM«e«|iecis6t;  ithSD^iaaeifvafaBli^  pafthdd  oot^by  the  growth 
olftlie  yermaaeist  OaJiite^<tui>sd  vttioaa  «AnHBahl)vsprhicli  (cf  aoorse  fol* 
lows  aftersitaie  timfe  4h^  genewai  lof^boimiipwl^  dscsidriuiy,  or  "  milk" 


994  \xM^i\i^i^  rfMtA  JWMi^jpiwr^to.         [N^iM. 

Q^8«p»r.9rer  &i)  the  s^offt-iMi^  fif 'geimo'^pli^ 

skm  I  indi,  and  of  being  sheathed  for  its  whole  l^pgikT^tent^ipnik^ 
e  3^^ipi^^a*tibB^  l^iiu4i*,«o^rfo($,^ 


dogiwrer.  "Thebo^,**  bs^ftye,  '■»iflik»ay'i**h!*#it!fi  i-Tery  soft 
hair,  in  the  adult  of  a  snuff  broint  ;  the  I^;-  ViH^.^'^M-  -iaerahrmea 
black:  but  thefull-8U!edyouii^W^icf«^(«pt^aefc' 6ii'f£pEcrts.''  'fbthia 
i  intt4ddi^cn&  hii'LAti&^p<ili4'^dfilii^tiffii  of  tM  spades;'*' supra  ex  ^uco 
rafsnemr;  BBlftuB-[kUS()l4*,'"^a9d^ht(t  risitiMBS  fs  *faoQ7'' of  generic  ap- 
pUeakioQ.'  Tbeiteetiot  of  in^'WMlee  i>f 'a-fhWathtniraB  ttdds  tifcgati4% 
tnlluipnibabifity^^of  tke&faptti^ute'^fefcAiei&tibeiiag  ctA^ece^  liifttTe'd  to 
T.  jdi^uktmils/iridei'ia^tfiis  «thM^aM;iii<;Mu^e»<if  th'^  tieie  1^ 
tdu  fnn  wMolrlt  coiiApicdmiilrbeii  f^  c^  my  bMifi^  Itthfflt^  by  fiaSSHm^, 
is  not  a  Kiely  feature  to  he  quite  Wrtftobftift  Htrwevcf J  if  St  slidalrf  ptiwe 
tfarbecthetnflyCBtifltttt  ilpetii^;  (ir"fhtt  tkil;^  (^«'^^i^m^nnisU  this 
diitnEt,'oarlteiibt«[ilayti«'pi«t^  6^el}'i9eFtisidl!~!iA>out  t^e  ciiiTed;n^f^s 
<if?th»,itertificittott.  '"  "■  ■■'  ''■'"  ,'-''■'••'■■?  ■"-'u.-j  V  'j.t^?  ■■'■!  ^  "ca 
r"JRVW»iift».  NW)li'^^:M»tBi8'*rpet3efi  I'fouid  tWiiAaids  anrf'a leiiiiFe 
■pRBegfted  iij  RplHtritt'die'ftniieMaVtke  SstaW'^ocli^, MSiit  (»mt^ 
9«iup  rtfiCHfA^^Si^eTe'  bhtajilefl';  lh6n&KTl^A^^tieen''^informSa'iiat 

pU'Lnnialfy   i 


WWlJ^aneX^ 

■Vafffgrdfe'i 

WMift>Mh^'A 
der  appear  t( 


Sid  Beser^rtim  cf  ikra  AuHun  tpetM  4f  Bai.         [No.  120. 

Aitlillf?  ^ngh  this  may  perfaaps  be  owing  to  the  parts  having  became 
^S^\ff»tf9^  ia  npiiits  :  eare,  po8teriorl]r.  i  iaoh,  «ad  wtenoiifi 
to  tiieX(«w¥«ai  with  die  moatai,  f  inoh ;  their  hroadth  at  ham  i  iii«h» 
egohMi^  ef  the  diipiiqiititteaf  <hiii>over  the  <ye^  md,  tips  apart»  as  thejr lift 
ftaitl^  oatwai^ft,  i|-<kich{  length  of  fMe-ana  -2f  iBchesy  and  .from  wiut 
to  e&UwiU^  of  wing  <^;  tibia  1  usoki  and  foot,  nuaus  tiie  «]a«i» 
aear]^  |-  inch:  beneath  the  nqatrikis  a  duplieatiii«  of  the  mg»er4ip»  (mdi* 
itfiDtBl<te^lib|i)^lceeediiig  iy>eeie6i)  divided  eceept  ia  £roi^,  aad  mergiBgla- 
iW^&ill^^Un'  iaaer  surfaoe  of  the  lip.i  und^slip  reflected  as  iisoai: 
the  throat  eavitjr  loUf  deTcloped*  but  father  less  so  in  ^e  female :  co- 
lour of  the  for  as  described. 

T,  h^emctuubts,  Nobift.-^For  this^peeies  I  am  aideb4(d  to  the  kindaesi 
of  Dr.  Coles  of  Madras*  who  presented  to  me*  for  the  Society,  a 
collectioa  of  skins  of  Mammalia  obtain^  at  XraT«BGore»  among  whidi 
WViqf^dQagl^^iFpedmea  of  this  Bat»  irhich  isat^mpe  distinguished  from 
ifit4a|eillDl^lMi^tners  by  the  shortness  <rf  its  taiL 
-niLeiigA^lftimnostriktoendoftail,aboiit3m^  ^^^^<^^ 

aMto^liritiareloped  in  the  membrane,  though  perhaps  merely  sheatb- 
ediip  it^andtdapable  of  some  protrusion ;  the  membrane  extends  oonsider- 
aU|(lte  JBBofcwaird  beyond  its  tip  than  in  the  othera :  alar  expejiBe  about  13 
iottefl^lcbn^f^BBbaps  rather  less:  ears  posteriorly,  -^.inch,  or  anteriorlx, 
aniMdthibiatfitel  |  inch ;  their  breadth  at  base  ^  inch ;  and  distance  oi  the 
tipmfdttpJiabdtiiey  lie  flatly  outwards,  1^  inchu  Length, of  fore^ana  2} 
jflpoheb/juidifir^m  wrist  to  end  of,  wix^g  df  inches;  tibia  nearly  |  inch, 
and  footr-fsodisBBve  of  clawa^  under  j-  inch.    No  s^  of  throat-sac  in  the' 
^)cialliQto,nMBd!lihe  merest  trace  of  the  eiccrescences  under  the  lower  jaw. 
Bbafottii^white  for  the  basal  half,  the  remainder  dusky-brown  with 
ligbtslusEHiRa^the  extreme  tips,  winch  last  is  more  developed  on  the 
vndban^Mai^eMembranes  apparently  pale,  and  &ce  dark. 
gnlliBcqntfllgibii/  let  me  avail  myself  of  the  presfsnt  occa^on  to  request 
£t#naithcfe)9fl}ofanay  be  interested  in  the  elucidation  of  Indian  Zoology, 
ta^9|{tDUBti^4nmity  of  securing  specimens  of  as  many  species  of  Bat 
|S[Hi)iiDidd:  their  observation  ;  these  should be{>laced  inspirits  (though 
hetitopqmdnpiivt'the  same  vessel,  <»r  they  speedily  deconq^e) ;  and  ia 
tke  |)reaejttb9teie  of  our  knowledge  respecting  the  spedes  inhahitiog 
iadialsii  i§)ikfflmble  that  pany  examples  of  et^h  kiiid  should  be  pieaen- 
^feK)tiistnlutiAn  to  different  Museums,  by  which  means  a  certain^  o^ 


t,')Tt  i^ 


.Y(ijj|||MH|nMM(oni    I   .Y^iohdjsoq   «eTB9   :  sirdqa   a'l  ^ffffi^^l^ 

.d  ^^lij^Hm^Hp^^'^d  ii3xi;t  ;  xfoxii  f  ^diuoca  odi  di'iw  HWJWMyprfi  ot 

;>ri  Y'^^l  ??3W|^ii3  biiB  J  9^{9  9ri;t  19VO  fliilg  lo  9iu:tBoiIqub  9di  lo  97iaislox$ 

*-.r»'  rrji^  bne  .aoHoi^i  f2  m7jB-9ioHo  dj^nDl  :  doni  |I  ^^ibiBwliro -^BbR 

'/.•!•!•;  1.' 't  Bxyrrf^r:   .Ku"^  bfiis  ;  doni   I   uiciJ   ;  |8  ^niw  7u  'yJiminJ.xi>  o1 

^*:i*'^r.  oirliioilqub  £  s;  slhison  9d>t  dls9n9(f  :doni  -§■  '^hBSir 

' '  li  .tijooxo  babi^ib  ('.s^ino^q?  ^rribf)f»o'^A^'8litf4ll4fi.tiJ%lr 

'5:  -T-^l'irij  :  cil  9'(t  >o  'j?o.slf*'i?  r^rai  W^^Jf^tSfifit' 

:  J3-.4  -lodVi  i'jd  ,bs<ioh*v^h  Y'f''^   ^:*?.'/iT'?  :tPo-ir^t  ?riV 

lb  ^'jPG  :i&  81  doidv^  ,:J60  erdt  lo  af ■ ':. j ^""f»U*|BifjHypfli# 
JjBi  eii  ^e  e?9ijiiodft  ^Jl  y<^  879"W^lW|(jfrfti»iitef 

-d.^jpadij  ''^'■^'^-^IMtlf^'^^'l  Jf^S^o^f-  ,9n£;7d oism  sdJt  ni  b;)qoi^Kmi|[i#HHilt'lfl 
1  ib\Hiio^lll^^0^^B'i'im^£a  9di  ;  noiaurtoTq  srcoa  to  9ldi:}qlfaMb9Bai^ ipijbo* 
r.i  l/S^^^^^^^^'*'^  Biadjo  9d:f  nl  hexIj  qi;t  8:tl  biiuY3d  b-aenciaH4il6il(W0 
/^i-migijII^Sii^pfli  I  (Y^^"^^^*^^^^^^!  ^"^^-^  :a»9r  i9d:tBi  8qjaiaU^nd>liB5citiu 
9iij  'to|:.'"fii>j2'b  bn.'j. .  doni  -J-  98Bd  ;tB  djbijoid  liodi  ;  doni  f  lisibiJttdtiifdMaalft 
■44:  miB-  ;io^  io  d.t^noJ  .doni  |1  ,«ibiBw:tifo  Y^^^^ft  9il  YQJfcte^tqJtiiyM^t 

*9dJ  ni  Dr->;ti?o-:dl  !(>.  ijxig  qvI    .d:»ni  f  labnu  ,swbIo  Iq  9vWFiBM9^-4oo)  bxw 
.WBf.iowoI  ad)  T^ii'''  •^s'-'^''^^^^^^-^  -Jf^^  ^o  -^^^^  :t89i9m  9 (it ijlum^ flii H Ifirji 

}i<:)iiL'unt)T  o:ii  ."ibsd  iBgBrJ  9di  lol  t^MlFri^UMldB 

rns  ?.?  rl'-^rJ  dr^irivT-  .gqil  :?(n9ilx9  ^ dthtr imWHilMl tfypj 

[>  DOi^l  biiB  .:3lx:q  Yl^n9iBqqB  89nBidm9|dagtiM<||MtaMf 

aohiibiouie  edi  ni  boiasieiai  od  YBfl)tlo^wpdfllitt#y46 
id  gB  lo  an9mi99q8  ^miuode  lo  Y^lm/lftiiqilMlsltfegfeBl 
>99Blq  9d  blixods  989d;t  ;  aohsneado  ijiad^  UoslKMlBf 
)b  Y^^^ddqs  Y^^^^  ''^  <I9839V  9mB8  9d;th9li|plfeai|i|RMMb 
sd;t  ^nrto9q89i  o-gbsbrroaA  luo  \o  ^iMgiMBdicf  aii^ 
.vioial^^W'MiiH  bai^  doBs  lo  89lq£nfiX9  YnBm  isdi  9ld)Htfhii!t§t  l^tflKbei 
^}o  7ialfiii9o  B  enBiin  doidw  y^  ^BtnuoauM  ineishib  oi  rthttuOtfisikimM^ 


«.      -    i<  >'  .•  k  r  ,'  ^ 


Sfa  jB^>Vi'\^^  ^^S'^3^yi  i^l^^Vu^\  "iauU^  sto'rtc^s\y4^V\  .    : I " 

to  tiieXfeW\l8fii ^2&i9ini  ^iib  'to  br.-rHi?.  m  iii^hheh  x^ba-^  fei  'pohoH  'aIh.^I 
to   HKU^wil^  Jjt 

aetr^  1^  inch:  b 

tiie  throat  eavijb  k.    > 

lour  of  the  for  «i 

of  Dr.  Cole0  «i 
collectioa  of  «ki| 

aM^lll^!|r]tiari&  i;..:-  .  ■.■/  -.i.tj!!  f.-i.-'  •j.j  '•!\f,  ,.••....  v---;   r.:      j.-r-. 

aiBMiMtiatfidraiin-riji' -..:    / .  r..^'"\  •. /^   ..     ■j.-a-    .      -    ij....      -o '£. 

ti|pBiwfitotpiab»tliaiivi.»  v'-^  ;,  .'^^  r.   ..  ;''-•■»  '■        ='i    ■  ••ti--* 

iBPohsb/juidifir^ai  l'^'^"  t    -,  .   ^*..,r'  ^  .■    •>    ■.•■^■■*  ;?>  .'.t  v;j 

and  footr-fsadiBnnT  ct  "v..i'   '  ..^■^\;v.  ,    ,-. .  .^';      ...nuoig 

Bbafottii^wkite-i?  'I  iloj  4r')lo  t.   .'  ,                            ■  |.  >>g  ^/fid 

ligltelusEHiRaMft  ,£>4)l  ^miJ  b^n  -.  ,  n   ;,s..i  ^yjj  riJiW 

WWtal^pWaigsMii  t)d  HBD  ]5fi5i'lJio.'^  •.        •    ?:  '                iilriios  has 

^ahb&cQpUgpbibu Off  ii  &.)iiiff  fiiiw  fr    »  •  .■    ^  ^.. ,    !^;«,'   /;*iif§fi  orfJ  nfifiJ 

£t#ittithcfe)9fl}ofo)nfi  ,iid\  a£[hJ\A  njb  *♦  - -/.■  :nr-4  T...-.,.fr  orfj  ^j  qoJ  erf' 

mWlAiMlBi:  theiii>n£jBoobniH  ol  eruvM.'.ni^H  t'/lsiq  oJ  bymaaa  hi^ 
betitopqmdnpiivt'^t^be  tnB'jni  on  \6  p.£v/  ?i  ^eolfiafA  bnfi  2ivj\a';i^yr^ 
tke  |)reaEJttl>gih4r  bna  esw^  lo  2bod  ^lo.dw  «  gnieBijlqto  tiicf^'T.si  ^«'  ' 
indialsii  i§)ikfflm]ifidig  ^{i9v  '^nfi  lo  Jqatt  moil  eq^disq  l£fU  .v.-.-'  ti'  ■  ^ *' 

[4  feirii  moil  bsM«P'5i  euH  bnid  li»iisfn  »>»  .p^--  »:»o'  ' '' 


IB41.}  D^rip^m  if  ikree  Indian  tpedfis  of  Ba^  ^'^ 

the  correctaeas  of  the  nftoies  attaobed  to  them  can  be  osfps^  fVl^l^ 
valu«  of  the  speoiniene  thus  eBhtmced.  At  proeent,  the  iyiB^yf<4)t|ft 
Asiatic  Socael;^  is  udiy  deficient  m  species  of  Hue  mtefeitjnj^faiijiiyjj^  o^ 

_: , — ^^. ,,,...  ...  ..  .   . — r- .  .  .  ^^~^^...  - — o  yJimifiJjRa  oi 

BofiTMiBfrom a  §l$poN en  9mbfeci$  conmetOedmitk  4^rA^>0KMlMs:t  J^ 
Secre0arkti  c^  Indim.  »''//;?  if?o-iH.t  n^t 


PART  III. 

^t7<f  iintntaiSf.-^Nefie  of  the  wild  aalamls  of  llle  fC^ntf^^qf^ii^pmr 

ta  be  ol  any  eontiderabte:  imperUmoa    They  are  cenip»[ytt^>flJ(y>eiK»tef 

ing*  few  in  number,  and  none  attaio  any  large  6i)ie.  mMc^iiii^afeJn. 

pertant  from  their  size,  and  protebly  frem  nttmerieal  6TM9iHf^ftkrtitfl» 

duala»  are  the  wild  tbtep  and  wild  goals,  of  whleh  laelqllMbiPsaieqithe 

bably  three  distinct  species,  at  least,  in  the  country.   Tfaawcfean4ii6il|We 

animalci  fiir  their  fleeh,  which  isi,  I  believe,  h«ht  ia  caii8H(pnd>]iB5citiu 

mation,  beth  by  Europeans  and  A^hane,  is  alitQndnhiJttdllifdMasift 

derabl^  diflihettUy  and  e:«peeurey  and  is  principaiiy  eo»ifctedteta>thiyM4iit 

ter.  Qioalh«»  during  which  these  aaimais  are  forced  tsf^dBhaspetefaa' 

grounds    The  ammala  of  the  above  nature  known  ta  liwrhm^  ,ioQ^  bssa 

1st.  The  Wild  Shecf^  Qois  AffM  ^^The  only  spMhvm^aioifaiiqp^ 

have  fioea  alive  weA  in  the  possession  of  Captain  FerriDatiFri^lUftiMB 

With  the  head  and  barrel  of  a  sheep,  it  had  tiie  iega,  tliliiiuiamilall<jij 

and  aelivity  of  (he  antelope  kind.    Nothing  can  he  iltfagiaM(ffdWMr 

than  the  agiljtiy  aud  auio-ibatedMBs  witk  iriiieh  it  wotftdignllqioalfaig 

the  top  of  the  aarrow  rasaparts  of  an  A%han  fbrt,  aMJofbeaipltiittfiiA 

self  down  from  lis  hMtlons^   It  waft  pecfeetiy  Ume,  Midtoii^ndlyeghs^ 

tie  ;  and  ^eam/od  to  prefer  Suropeaas  to  Hindoostaneesd^  ii^iDhdUlaf 

i\»  oompanieae  and  feMleSi  il  avyi  by  no  means  aet^ctviapduappahMd 

quite  ^apablf^  of  pleneing  a  irhole  ftock  af  ewee  and  tkm^fmm^^  ^kl 

gret  to  say,  that  perbape  fron  vraat  of  any  very  giaatfliflMHy  latMbei 

tbe  upeqieA,  ao  marked  Weed  has  reaulted  from  this  esMiidMailraaaii^ 


^hUkjnm «ihin>iipfti|mft iMMjfcijiii  diJiMeinovwiMiiiMii 

tb«  ZmnUi,  Md  pheMoTitcrad  note.  .v^'Pi;).! i  .«  . ^ 

Offl^irMld  ii>|||ii4iHhiMrm:lft4h««alfarMD(  Ifeoit  itogtoni  by  ite  diibi 

dtwJjitiPQ  iir«ii  ID  9Kim9Mfmjnt^tiMlmm:1biimmM9g>^9m  it 
'A^b^Wfan  poMdw  wUd  AMI,  bitt  OmB  aea  M«Md  lo  *r 

7iwi  U»e  ifiii«i»l  MMiilij  of  jM|b'«d  •Tattoak^  ike  imMf 
d«rive»  ^w  aavaftiiffp  M  kM»4ii»lke  ^imeakmtaf  tke.tegai  «Mii«M 

MQomi  of  tbe  kinfdom  of  Pnhnli  awMioitf,  lfaiariltedart»titaiir<>iMI> 
«wir(4  iLMi4iv4iMiri^i|l9^im«l^  <lUbni.//  tf^btei  do^ofciiiiii 

A  him^^m  WiM^VlNiii/tf^  |QHM|ipflir*4i»  «BBMvti«U«Mfliir 


if 


Mtta  ifcMaarainiMnNtil)  lilgliiMpiiMiwiMnnflmwidliW  IllPkilWg 
toJirt»«p»<htiatMy(ie»liiJriiiniaMliyiiiiMjfiMlt»i>i||||iill  «^1lllp 
•m^^iwUflHilill  UMtMftliMitiiiw  piktkakmiM  KMiiilJiUliBtf 
13th  Light  iQfuitry.  .ttioa  binMMln  MMfai  bai  tiMinA  mU 

<rf«liJ4qBb8BABdirMa«|iM  ^WH^n«iAtiiHiliiMMi«NMVil4li9Vof 
fUffoimlf^  ijnniftHM^fciwO  ri  imniiiOiBPtt»imii!mUftririW# 

«««i<flf  HfMMtfta9wintiltelMi]m«aerfM«f  aiMMHMtU)^^ 
ghraistaa  poMe«s«s  onc^ifMiai  •tUltiilftgns^tiiHIn^irtichWfilitfiHiy 

idMs^imfarMjiMlo^  teaittM4fai  9ill«iiii#imiol^=  «l^{<l«vj^  9n(«;«tHy> 

<iljr(«MU(PC«*M>k*MB*df-W>#Mlak«U^  to  atob!)triii  ad)  )fi  iaiKMM 
nrQfiibeab  wmbU  twioM^  «Hi#(«lM9rq!iiKfir«k,«4i^|fe#ft||i4hV>lW^ 

un,  and  a  Marmot  of  about  the  sice  of  a  Beaver,  which  I  haWlfe)%  (NM 
tJb<oq<WWMrih  «hnMiti«(  Wii<qprtritB|llltlia»«tt^pfa»Bi^'*«i%rlft!h 

.idMdlHif»<4»iiffiti(»M|fl^5iiS»tU«M9ll«i)ltllligF  «il  ^OfcMfM  tt^ 

^>MS'iM*>iigr<«>fiaU$-itt  iii8irfMwiiu<iu«iiliiy<ica<Wt<itigWlMqfl  f4%IMB 
qil»»rtt)atotifa  <ti»nMAi<j»ta  biahiwil?*  €»teMiililte^  iK(I| JiteSMl^ 
quill,  WMoft)  s^etoi  aittJVlWftfeholMctifif :  lite  •iolNHfmg^Mirf^n' 

■een  at  Quettah,  and  was  after«WiNQiAM«#4()4tJ^»(!flA!f |ii^ 
i«^«{t<«p«qbii9«liti>lMH«  Mfk  iMMMy  «ilNif  IWtttHMjoKJP' 
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tsiippUei,bj<i||il,i|r«m|feiiNil«lbA  wm^kmo^itd  smUi  i.Ji{u^;fip{Kod«dto 
>D^  faikf  inotMS  •Irtha:  wtlfl^aaiiiiftlt,  those  of  a  dojyifli^.nAtia^ 

c«U.  <  Qn>  ihfi  .wb<rt#iia;  thJA.lHqiiiobi  ^  4aimi»tw  pvepei^^  Ai^banUtoB 
mfty  be  prasid^rod  m  nAkf^  tiicb, 

peot  ikat  their  qinalilmi  «a  we)i  a^  tWe.ef;thQ  Toarjbtstea  horaes,  baw 
been  a  good  4eal.  .^veemtecl^  Oo.  tliia.  pmn^^however^  I  am  oipt  eoaye- 
tent  tOKemaf]^,  besideaGoveoBfn^Qtimwil  b«in)|pos«eaii<^«i  of  abundttt 
infonnation,  as  to.tbeir  val«^  feiF  Ca¥«lfy -^{Qraft^  poi^ofi^.  Tlte 
mode  of  treatment  of  horaos .  by  tto  4i%fa^a  4ilSer$  epasidfeirahly  /kxb 
that  ioiuae  ao^ng  U9.  AfjB^aii  hort^  have  V^^r  a)at^»  an^  itimi 
meals ;  with  us,  food  is  al wa|Ut before -th9iDv  i,tbiiM&:tbe(  4Ji^aA  p)«o 
is  th^more'Bi^iiral  of  the  two<i 

PoffMr.-r-^The'  poniea.al{e-cbi^fly,  iis^  aa^  be^ato  «(f :  hijirdeiii  for  whicb 

pi^rpow  thelaegeriaod  slpoiistP  l^"^  ^^  a4Ank^Iy  a<i4§i«<i>    Th«fle, 

kovfexrer,  ave  not  easHy  .  fMnocwiaUe*   .AJlhomgh  ^xpooA^^-  to  ^ 

and  keep  in  good  eoadiiioniithe  ^wAxifM  ivitb  iT^iob' tb$)y  ^  over 

the  ^oimd:,  amlf  the^  ease  .wiib  .whi«b.  they  #iicH¥|aiit(  the  obsud^ 

•fveseoted  by  bad. roadie relld^c«  th^m.gjreaily;  prefera^  tCK camels. 

-"  jlMei.-^TbenatiK«Haaa»  ar^oot  very  tee».ii>iU  thosoi^WIM^rWHlifiraos 

.Turkntaa  aoe  fierhaps  amoBig  tbe  finest*    The  males  are^soij^sarais 

l^e  moantaiai)  tikey  ace  gonecally  wl^ite,  ha^a  thai'  iiAsjU»is  sli^aad 

fetch  a  high  prioe,>8ay  100  to  120  Ra.  at  Cabul  ^    i   .  ..  <: . 

' ->  Mmks^-*-'V&ty  \iBW  ifine. mules  are  ptoeuupabl^  e^en  for.  T^i^jiijb 

isntns.''  AlthougbJMit(so:.&st  as  yaboos^wbiebia  the  handft^f.  iA%bfto 

<lbN/9^ratiesd{ed}oaithoitopaBl«l^  ^Saadi'^mftuiiday  ^Miftat<dw(3i<<^ 

&t-  5^<diilisa:aiii  bKHii^  Iot/  \f5fmd0U  ^y  a^^mdi^^ndMnacUjaod  m¥i^ 

A4m^  ««pea8jfre  (to  ^kmt  ^n0B>tth^oiharuhlua4j£ttu^ytiife7l»id.ii»  foaJiore 

f -'liDt^o^lifieAktsMfJS^  d\i§l^umaijigamf^tiq9B  'mifi&Mi^itku^et^  i^ 
rtadiffiatt|yiipal«iiwbiy')diflkreAtlinri  g^erai^JoeiHfviimlBO«  &M|k.lbat  of 

t;itaf|ag<aitrbte(l,')litad8altti^*m4>cta|m 


and  tlie.^  npper  'l&p^  id'  JiiiiA^4i0»  p«tl4MiU  >i^«  ii«dtr4Mir  i«tiit«tt^| 
of  the  dromtiiBfy  idSbrcM  etz^ell^^  SD«t«i^1sfbr>wiKtB^0ttiMif,^ 
<dieap  ctotiUBg*,  apd  'tfei*  Alj^tMi*  ivmlluthtoMlvear^laftftlS'toi  'ilQ  ^iJii 
Ihis  eoiiiitry>  ttme  iM^MBdMs'  »fi^  «lMiy«»  dtiStv^n^naM  Ml,!  tteiHn^  \iii^ 
they  ineooifioded  iwit^.a  sds^  eirkig.- 'HiiidiMMlMi  ^^»D»lt'«f«A 
adafitad  to  (li^  /olimatectf  A^baowtiAt  «r  tlk^  iMaf  ^nuimid  ,9tai» 
country  J  it  was  .I#ud«K«  Uiat  \mi€8$  «»  weU  oared  lar.  aa.korMs,  Ihey 
are  by  bo  meai^  eoduripg  animaUy  bewf  «i4eeAing^y'iflii)Nrtieiiiaf 
cold  and  vet;  aod  thoagh  not'fieal^  drinken^-  impiatMiit  «£ilfaa  -#aat 
of  wateiv  Although  the  ladlao  ounieU-aaeoaipanlri^  the  Armjr'^f 
the  Indus  onderwent  great  havdihij^i  aod  eaffefedi/FOtiiohaDfa.'Of 
dliet  or  absoloteprivatjiiB*  yet  gnat  part>ol  tkegBeat.leat  wig  ooca- 
Moned  by  th^  eruelty  aad  cai«leeiQ6t>ol'the  AMrnrahir.or  canelUlrivieyi  i 
than  whoBii  event  in  A»ia« -a  4iiore  wortMcuart?dotg  Aetexi^  iCaptain 
Fraeer  of  the  Ca?alf»^  wi»  eiiei  mnmg  thei^ry  (ew^offiecfi^  >i«rho 
did  not  loee  a  singla^caaiel  he^wean  Fei^iopore  djad  GahaL  :  FroorMt 
experience  it  would  afpeafi  that  with -good)  giWDnitiif,:iBlolbiag^  had 
feeding,  the  Indian  camel  •  may-  be  dupMaM/upani..  •  Faaha^  •thii 
may  he  deemed  WQHhy-^ectd^  aMesytlofi^/sAil  poiiMit^lha.itMkU.heiiig  of 
the  carriage  of  aq  Army  tit' alfBcet-isiitNMy  UiMo  tha  ]iaaitefl^««»ho>Mi 
additftonr  jbo^Mretherbad  qualitlaiv  af^menAAmtaiMl  viaollaiptoridriBl 
Bnasterf*  'At ^Urghundee^I^comied  i^at«3d  eam^V^i^i^^^M^tt^ 
coi^aped'^tcft  haviiig^^b^li^tieriedand^dalMplVf^  JargbtpofffeMn 

of  4kia  ooaiaiai«g  t^ inark»  wbipl^ii  wae^tMaeMafy/ti^Jiitaw.ieEaaeiiite 
eonnpeniatiaii.  Oor  gfo^ming  aad*  cl9t|iiag  4  <«mt tttp  -dommki  ioatiiitd 
ta^tay-flUeiayas  I  am  aware  tba^*  the^GaawmmentsiliaUilliaddfraita  had^ 
whenever,  it;  was  proeiMiMe^  a  liberal  lopply  t>i/ffmmjy}  ...  a  ti  .^^a 
^  Ca0tei,'^The  Baetrian  caonei  is  not  common  in  AfghaniAtan^  the 
orois -'between  it  and  the  dromedary  is  a.remairiiabljii.handeom^'iand 
tialoilble'animal. .  Of  the  remaioiiig  domestie  %nimalsi  >oal7  thd-ihA^^ 
geati«^aMi.j9aa^r.two'bBeedaof,dag9^^aMiwoi:thy  o£«i9r.ektaileihnftt|({^. 
8heip*i^The>Mhe^j^ve  all.d^mbasyfHkeihf  ^k4»  eh^fk^wap^vkMe 
for  the  great  developm^at  of  fat  in  their  tails.  T^i^iiiA^gfaaaidtbey 
aw  of.  \nMi$BlM^Tf9Av^  9fp^^mg^ilbeoi(^a^  elM&pM^^stibtog^adiitiita^ 
bly^adapKd  M/<i|iei<dinatei^Y9itli;  laMbi^iandiliiieifakQaiatetH'^l^sMlm 
fr«m^  ArM^*a^9Mtig#idryi<uHdie/>«ldiifdbido^  itajaietaAiiU 
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palatable,  aha  ghee,  and  I  believe  <iiL  The  fleth  varies  a  good  detl, 
bat  generally  was  not  mach  esteemed  by  us.  When  gram-fed  it  ii,  I 
believe,  ezoellent 

The  sheep  are  very  numerous,  and  are  generally  the  property  of  tbe 
Nomadee  tribes,  whose  character  might  make  us  look  with  suspicioB 
en  the  alleged  innocence  of  the  pastoral  lives  q(  old.  In  the  cold  vea- 
ther,  so  far  as  I  have  seen  in  eastern  Afghanistan,  they  are  congregsted 
in  the  low  districts ;  at  this  season  I  have  seen  vast  flocks  about  Lalpore 
and  Dakka.  At  the  commencement  of  the  hot  season,  they  are  drives 
to  the  high  grounds,  such  as  the  Hasarah  country,  between  Oabul  and 
Baraeean.  Each  flock  appears  to  be  generally  led  by  a  goat,  to  whose 
movements  the  sheep  pay  implicit  attention. 

GoaU, — Goats  are  also  numerous,  and  perhaps  equally  worthy  tt 
attention,  their  wool  is  used  largely ;  and  appears  to  be  a  promising  sr. 
tide.  These  and  the  riieep  are  the  only  animals  that  could  derive 
sufficient  nutriment  from  the  Afghan  mountains,  which  genersllj 
speaking,  are  remarkably  deficient  in  grassy  vegetation.  I  think  they 
feed  principally  on 'the  aromatic  «nd  thorny  plants,  which  form  the 
principal  mass  of  the  vegetation. 

Doffg. — The  common  dog  of  the  country  appears  to  approximate 
a  good  deal  to  the  Pariah  of  the  plains.  But  the  Tajee  grey-heand, 
a  large 'handtoDie  animal  with  egtceedingly  long  curly  hair  about  the 
legs  and  ears,  (I  speak  of  the  animal  as  I  have  seen  it  at  Cabul  in  the 
sttoimer,)  might  be  Introduced  into  England  perhaps  with  advantage. 
Although  doubtless  much  less  Speedy  than  the  high-bred  English  grey. 
hound,  in  their  bane^hey  0iay  be  found  to  possess  advantages  whidi 
it  might  be  desirable  tcittttiSfer ;  the  A^tos  are  also  said  to  poMeei 
excellent  pointers^  but  of  thM*  1  have 'lie  personal  knowledge. 


Agricultural  PaoDUCTa. 


.T 


Of  tbe  «si«aiioua  or  culaiiftrouB  plants,  Atjj^nistan  possesses  whest, 
hari0y>iye,»lee>  Indian  coro,  and  miftf^t.      *>      . 

Wheat.'^-^^Ot  these,  wheat  and'  bairley  are  the^  most  importantgene- 
rally,  althou^^  rice  and  maize/ especially  the  fbriner,  constitute  a  con- 
sidenible  proportion  of  the.  summer  cultivation.  Some  of  the  Gbntfli 
wheat  ws»  considered  particularly  fitie.    Tifent  soifte  of'Mlie  flii<atl 


cooM  get  m^lndraildi  ^mtismlwion^^d^iEigliiiid/ Ml  «fi^iidi<^lr^f^l* 
wlttt'rithler«iHMi«t8i^ied  tmntt^'i  h»>.n<>«!;  >  i-.^rj  Mn  »isw  .^iirn'tn^a  h^' 

In  connection  with  this,  I  may  mention,  that  ther6i4#l4ff  to{^tfa(h*i 
remark  in  Dr.  Falconer'^  report  on  the  1Sehaftm^<H«  gtfl»defl;>'«!^  tft^'in. 
fevior  nature  of  th«  albamen  of  our  Indian  j^in^i'  ^€fo^«^lA^t'^D^f^t 
probably  deem  it  advisable  to'encoorage  th^  triMintfii&fMd^tf  ^t^ednreiis 
of  all  the  finest  8ort»  from  AfghAniAtaR  tolniditi  t  's^^m^i  of^^ds^  bf  Can. 
dahar  may^  reasonably  be  expeel€ki  to  t«rn  out* iv^l  *d«fiPie#  t6'Ind^.'' 

In  endeavoring  to  effect  this  highly  ^deftimbkrpurpo^;  th^-MloW^g 
remark  of  Dr.  Falconer  should  be*  kept  ttf  viewt,  at  d' j^uid^  to  the  delec 
tion  of  the  finer  kindff:^— '''  The  body  of  the  seed  ef  the^uropean  v^heat 
was  formed  of  a  farinaceous*  powdery  alfoihnen,  which  Hew  off' into  a 
dust  idn  crushing;  while  the  Indian  gnthis  were  seeii  to  consist  of  a 
hard  horny^looking  bk>umen,  which  was  broiten  with  difficulty,  shew- 
ingwhat  Engtish  agriculturistB  call  ''a  9leety  body"  an>d ' indicating 
a  comparatively  very  inferior  grain.  Throughout  ^fgh^ni^tan,  wheat 
may  be  considered  as  the  staple >  grain  of  the  inhabitailits.  It  is  gene^ 
rafly  eaten  in  the  shape  of  bread,  baked  in  flat  oblong  cakes,  Hbout  an 
inch  thick ;  the  better  kind  is  very  light  andweH  flavored/'**    - 

Barley. — Barley  appears  almost  exclttsit^y  ui^'for  feeding' hordes. 

Ryt  and  Oa€0. — I  do  not  remember  ryt^oeellrring  a9  a  dlMtinet 
crop;  but  it  is  not  uncommon,  as  a  miit^d  one.-  -The  same ^mby  b6 
said'  of'  their*  oats,  but  these  ^rhttps^^i^'n^lfy^ild.  1%e''greater 
part  of  many  of  the  fields  about  Bameah  consisted  of  oats>  but  as  th^ 
grain  Hpens,  and  ftlls  odt  before  the'^hdat^'lt'tei&dy  for  tM««tftftle, 
the  only  useif^ean  be  of  is,  a^'affoi^ittg>8imW'ft>rwWt#r'AKi^r*^^**^'*^> 
•  iJfcc.-^Rice  occurs  extensively  abOtfH  Gubol,  'thte  *%11glieftf  cffi'^itfRon 
at  which  I  fihve  seen  it  coltivated  in  A^glflifnistlmris  abtfttt^'T^OOOfeet. 
It  is  all  of  the  wet  or  ahallee  Wi^A. '  The  only  particularly  fine  rice 
grown  west  of  the  Indiis^  is  that  ciflled  skallee  hara,  grown  near 
Peshawur.  The  production  is  very  local  and  very  limited;  intro- 
duced elsewhere  it  appealri^  to  d»g«ineNlt)9lli«6(|B^«0ltf§6t€»1»Mftf  fttod. 
it  has  a  long  grain;  and  is  df  bn^^»ieceAn91ii^<0^affii)hf'aie1i^t'of 
priesents bWween^Cf^Krii^ Jieilds*  ^(iw.vmiN  U 
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^.•— Maiiej  ot  Indian  corn,  is  lalrgeiy  ««Hitated,  cspeeialiy  about 
Pesliftwfir,  where  ita  flour  is  said  to  contttlate  Ihe  ebief  aoaleiiaDe&flf 
the  inhalritaiits.  Softghum  and  bajra  Are  Hkewiae  freqtieDt  in  tbe 
lower  parts  of  the  eoaatry* 

All  these  enter  into  other  usctt  than  merely  gitdog  notrHloos  gnusi. 
Tbe  yoong  wheat  and  barley  are  eat,  and  given  as  green  fodder 
to  cattle;  thi«  is  esteemed  espeeially  serviceable  in  -  impro^ng  cOii& 
tion,  and  is  known  by  the  naoM  of  kbased*  Hie  stiaw  of  all  is  taken 
great  care  of«  and  chopped  up  into  beosa. 

The  stottt  stemmed  kinds,  as  Indian  corn,  sergbnm,  and  bajra,  m 
given  entire  to  cattle,  who  eat  the  leaded  and  the  ears ;  they  are  atcnned  for 
winter  fodder  at  least  in  some  parts,  and  are  theneiil  ine»  smshll  pieeei, 
in  this  state  it  is  called  -khurbee.  Node  of  the  other  gratne  are  worthy 
of  notice,   the  supply  being  limited^  and  the  product  very  inferior. 

Of  leguminous  gmins^  the  Afgbana' cultivate  mutitttr,  a  sort  sf 
diunna,  oror  moong ;  bufe  I  know  of  none  so  gD<^,  or  so  extensive!/ 
useful^,  as  to  merit  detailed  notice.  As  might  be  espeeied,  with  tkt 
exception  of  muttur  (peas),  these  are  (Sonfined  to^the^  wirmer  and  mm 
tropical  parts;  all  msiy  be  observed  about  Jeliftlabad* 

Oify^^geeded  PlanU — Oi  ^y .  seeded » plants, '  miislard  is  the  one 
universally  cultivated  t  th^y  have  aka  another  speciea4^bie4y  oanftned 
to  tbe  lower  disfHcts,  in  these  fklsojeesainnm*  or  tilKmay  be  met  wiii 
The  country  also  possesses  Unaeed»  but  L.b^i^.  neari^,  seeso'  it  eztm* 

fii?fdy .cultivated*  »  'ivii  -  ^• 

t  Sffgar, — ^The  evly  pkoe  in  wtddi  I  mtifod  «ag»r  mm  in  tbe  valh^ 
ef  JeMalabad,  wlieceitoc^m  tos|i}gie,oxtefit.  It ^pf furs  tai>e  tbesuK 
kind  u  that  in  common  1100  tbrongbavt  tb^  Nosth-wesc  '<  The.  shisf 
nupply  of *sqgar»  which  fffom  - tbeloadaesa  of.  Afgbi^ia^  fort awea^t.4aml» 
niiist^be  ^n6iderab)ejtappeaif  to  bsideiuvied  fspmfibejriaine^t  jCosise 
si|garr.candy,  in  flat  cakes,  wasproeuralDle  il|.l640,latiCabtli^lMlSDt• 
balf  ta  twO'iseem^'tb^  tr^ipee^  a  coarse  kind: o£ Russian iiisl^«uga<>  yn» 

Cotton* — Cotton  is  entirely  confined  to  the.  IO19F09  diatpieits,  a(#Hrf 
deal  is&  G«lthrated>  aboflti-Jc^toltib^^^  b  [C^Msripbutto'ltpie  ,eiftlti|va|«)(l  to 

1  ' UinicM£»^i^«*Aiflkmre]:^and& rmt^ui ] 'BboilBrnpQSisoQiw  fKtenaiKelf 
abouK'tebid^  and  iB>fiethii|n<itarlby)<oi  a.«ittiernikQ|aiMjrtni|lice)?tfe«t*< 


184 l.j  Eepori  on  subfectM  ammcted  mtk  Afghanistan.  986 

am.  able,  to  give  U.  Madder  is  confined,  0Or  fav  tft  I  know,  ta  vu^knvk 
Afghanistan*  About  Candahar  it  is  cominon;  it  is  piantad  on 
trenched  ground;  the  green  parts  are  given  as  Coddev  to  oamels;  the 
roots  are  allowed  to  remain  untouched  for  two,  tbree^  or  five  yeacs,  ar 
eviea  8even>  the  qoality  of  those  dug  up  early  is  inferior.  The  prioe 
is,  I  waa  told^  six  Hindoostanee  maunds  lor  on^  rupee^  Madder  fiorma 
an  extensive  export  to  Bombay ;  it  is,  I  believe,  the  same  spaciee  as 
that  cultivated  in  Europe, 

Tobacco. — Tobacco  of  excellent  quaHty  is  grown  ahoa^  CasMkhar,^ 
chiefiy  I  believe  in  the  valley  of  the  Arghaodab.  This  agaia  ia  one 
of  the  agricoltaral  products,  upon  which  detailed  iaIermatiOA,  aeoom*- 
panied  by  samples^  is  necessary. 

N(ttural  Grnsses^^^No  valuable  naioral  grasses  occur,^  it  woidd  apu 
pear,  in  Afghanistan,  except  on  the  Chommuvis*  The  doabugrass  is 
found  throughout^  but.  I  do  not  think  it  is  used  by  the  .A^hans;  No 
iiagr  i»  made  in'  any  part  of  the  eouaitry  I  have  visiited,.  tfarooghouil  the 
floorer  and  1<hs  favored  districts,  sneh  for  instance- as  the  Hasarah  ooim« 
try  between'  Cabol  and  fiamean ;  the  wiid  plants  of  the  hills  are  cut 
almost  indiscriminately,  and  when  dry  are  carried  to  the  vilhigeS)  an4 
stored  on^  the  coofi  of  the*  housea  and  towers  for  winter  use.  The  va. 
-noissilttndaxxf  thtstleS)  the-  large  leaves  of  the- rhubarb^,  and-  indeed,  the 
wMb  oI  such  plants  as  ans'  absolutely  not  toe;  dry  to  aA>rd  nourish^, 
flvsnt^  are  thus  made  use  of. 

ArtiJUmd  Gvasses* — To  supply  the  wants  of  fine  natural,  paainm 
gcassesi  Afghanistan  possesses  very  fine,  artificial  oaes  inil«ice«ae  and 
^Amnati  these  aie.  extensively,  caltivatad,.  raquiong  no  great  cans, i  but 
pianty^of  water.,  ia  the  green  state;^  they  conttitwte  theigaeate8t>«and 
noMovt  valiiadble  part  o£  the  food  of  tlie  cattle,  and  in:  the  day  state,  i& 
'whieh  they ^  are  twisted  iato  coacse  ropes,  tiiey  are  esEtaasively  used 
dueinf  thtt  winter  nM>eths.  .    i.    • 

M  Thiiv  lae^Mili''ia^tli^tsame  speeieiiaa  tiia6(caltiivated>  in.  the-North^ 
west  parts  of  India  and  Europe;  it  occurs  iihrav^uti  the  .eouotry  at 
sdmoA  every  attitRidejl    '-' 

Thfe^dOTHf,  whiehiis  unlike  any  of  lite  English  cnltcpated  s|)eaiea  I 
remember,  is  a- beautiful,  and  when  in  flower,  a  very  fragrani  pkynt, 
it  has  long  aiweolentitclnder:  trai2iiii|fB>  stems,  and:  heada  el  bhiish 
flowers.    It  first  attraded'my  notice  ahontiCdituEBi  ^  it  is  OMnmonf/at 
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Cabal>  Mid  ftboat  Kbujjah»  below  which  I  do  not  remember  haying 
aflen  il%    By  the  Afghans  it  is  not  so  much  esteemed  as  lucerne. 

Of  the  number  of  seeds  despatohed  by  me*  by  order  of  hia  Lordikip 
the  Governor  General  in  Council  to  the  Superintendent  of  the  Seharan- 
pore.  garden,  for  transmission  to  £urope>  these  two  would  appeirto 
be  by  iar  the  most  valuable,  indeed  perhaps  the  only  ones  worthy  of 
introduction  into  Europe.  The  accounts  that  have  appeared  of  their 
success,  especially  that  of  the  lucerne  in  Ireland,  are  particularly  interest* 
ing,  and  very  gratifying  to  me. 

Vegeiablee. — In  vegetables  Afghanistan  is  very  poor,  although  Mt. 
Vigne  has  published  a  list  of  the  Cabal  vegetablesi  worthy  of  a  CoTeot 
Garden  market ;  the  whole  may  I  think  be  summed  up  in  the  foUowiof 
list :  cabbages,  cauliflowers,  beet*root,  spinages,  radishes,  earrots,  bsn- 
guns,  lettuces,  encumbers,  onions,  and  garlic. 

Of  these  only  the  beet  root  and  cabbage  are  worthy  of  notice.  The 
extensive  introduction  of  good  European  vegetables  would  confer  a 
real  boon  on  the  country.  Sir  A.  Bumes  several  years  ago  introdueed 
the  potatoe,  but  on  his  return  to  Cabooi  with. the  army,  he  found  the/ 
had  all  been  lost. 

Flowers, — The  Afghans  do  not  appear  to  be  skilful  floriats ;  no  one 
of  their  cultivated  flowers  is  worthy  of  notice*  I  remarked  at  Gandshir 
and  Cabul,  roses,  jessamines,  marigolds,  pinks,  sweet-williams,  poppiei^ 
larkspurs,  stocks,  wallflowers,  narcissuses,  flags  and  Chixia  astBid 
which  last  are  the  handsomest,  and  of  the  most  varied  colours** 

Fruits.^^lii  fruits  the  country  is  remarkably  rich,  and  although  the 
Afghans  are  acquainted  with  grafting,  the  perfection  to  which  seveisl 
of  the  finer  fruits  has  reached,  appears  to  me  lemarkabJe;  it  certainly 
is  more  attributable  to  the  dioiate,  than  to  any  skill  on  the  psrt 
of  the  Afghans ;  there  is  every  reason  fear  believing,  that  horn  the 
improvements  they  will  become  acquainted  with- from  their  intercoiuM 
with  us,  A^hanistan  will  became  sne  of  the  fittsst  fruit  eonntrieiio 
es^eellence,  and.  variety  of  psodaet  ShiMild  siiscesSt  ultimately  attsal 
the  praiseworthy  eflSorU  of  Drs.  Royle  and  Falconer  to  intAMkM 
cuttings,  &c*  overland,  Afehawistan  shonUL  not  be^oaiitted  ua  ths  lii^ 
tqbitf  i0n»  ,  Fruita  in  ihia  coiiotcy  are  of  a  jmow  imporlant  natme  ciitf 

i^;iIiiiM!^om  'fn^s;  aid  0^  1i»iMiriLrt(lMwaA»  ibceur  iii  YMt^t  glii^Mi  at  CabvL 
Thw  UM  ii,  I  b«li«ve,  OMcif  aili^aaMram  of  Bfttauita. 
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they  are  in  India,  or  perhaps  mo0t  other  countries  in  which  they 
are  not  generally  to'  be  considered  as  absolute  necessaries  of  life.  In 
Afgh^lstan,  however,  sere^al  kibdd  asiiist  very  largely  in  the  suste^ 
nance  of  the  bulk  of  th^  population. 

Few  things  can'be  se^n  mbre  sitriking  to  a  p^rsoil  accustomed  to 
India,  than  the  display  of  fruit  in  the  markets  and  shops  of  Cabui  ; 
few  things  ihore  astonishing  than  their  very  low  prices.  Even  after 
the  whole  army  df  the  Ihdus  had  been  encamped  at  Cabul  for  some 
weeks,  they  stilt  continued  remarkably  cheap. 
The  Afj^anistah  list  of  frui'fs  includes 

'  Apricots' (aiufdlaloo),  two  or  three  kinds. 
Peaches  (shtirt!  atob), 

^eetarinfes,       " 

Plums  (also  fookhara)^  several  kinds. 
Bullae^?  (aloocoa), 
**   '  Cherries  (aloo  wal6b)i 

'^  ^    Applet  tsaioo),  severar  kinds. 

Pears  (nass  puttee),  two  or  three  kinds. 

Quinces  (bhel), 

'I^6hii§gi^sti^iiit^s  '(utinir),  two  kinds, 

'     •'6hripeb<lln^obr),^^feveral  kinds,     '       

-    ^'     'Iftlidk^WtWA's^^^htiKbooj^^  ''    • 

.» *  • ' ' '    -  '«^aa  *fltd,K^hnri:teb6ja,  'siirda); '    -  -  ' 

'  Wat^r  mttty,  (ti^ool^ah);*"''  ^^  " '' '' *  ' " 

^^    -    '-^M^hi^rffes  (t6At)vt^  tt-^rer^^      ''''*''  ''' -    -^ 

^■"Qt^Ueilii'  the- tifMWfiAriK^Wnit,-  M  'dJrisftitdtlllg  itf  wfitfe'^f -"M  vH 
MHaiCftPjifjflWitt.  pldrtii;  1irhpe4,«tiWl*A','«Jld^rirtift«tfi^8f "'  "^ 
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MoH  of  thfiie  fruits  are  eonsumed  in  the  country ;  some^  such  u  a 
]argo  thiok«skinned  grape,  (like  the  exported  Portugal  grape),  the 
seedless  poraegraoate^  walnuts^  apples,  and  figs  are  exported ;  but  with 
the-  exception  of  the  grapes,  perhaps,  in  no  great  quantity,  large 
quMitkieS'Of  the  thick-skinned  grapes  alluded  to  are  consumed  io 
winter  throughout  the  country. 

From  many  preserves  are  made,  and  commonly  sold  in  the  bszasn^ 
Some  again,  especially  the  apricot,  kissmiss  grape,  fig,  and  white  mol- 
berry  are  prepared  by  drying ;  the  apricot  in  this  state,  is,  I  believe,  called 
goobani.  The  dried  mulberries  abound  in  saccharine  matter,  and  are 
used  to  a  considerable  extent,  as  is  likewise  the  dried  kissmiss  or  rainn. 

The  peaches  are  of  large  size,  and  good  flavour,  but  are  generally 
damaged  by  premature  plucking  and  rough  usage,  the  Afghans  not 
being  acquainted  with  the  European  niceties  attended  to  in  gatherini 
such  fruits.  Nectarines  I  did  not  see,  but  I  was  told  that  they  are 
grown  at  Candahar.  None  of  the  plums  are  particularly  good,  and  the 
cherries  are  much  more  adapted  for  preserves,  than  for  eating  fredi. 

Of  the  several  kinds  of  grapes,  I  prefer  the  kissmiss;  this  is  a 
small  roundish,  seedless,  grape,  of  a  greenish  colour,  tinged  with 
brown  when  perfectly  ripe.  Besides  thi«^  Afghanistan  possesses  a  reiy 
large  oblong  fleshy  purple  grape ;  a  green  grape  of  similar  propertiei, 
other  respects  than  colour,  chiefly  kept  for  winter  use  and  for  exporta- 
tion ;  a  large  highly  flavoured  round  purple  grape;  a  dark  purple  round 
sweet  grape,  with  very  large  and  very  small  fruits  on  the  same  bunehi 
the  small  ones  being  seedless.  All  these,  and  I  dare  say  more  may  he 
procured  at  Cabul  or  Candahar.  There  is  also  a  very  large  round  sab- 
fleshy  green  grape,  the  ungoori  kuiiah,  which  is  produced  along  the  N. 
face  of  the  Sofaid  Koh,  as  about  the  Khujjah  distriet 

The,  surda  melon  is,  I  think,  unknown  in  India ;  it  is  very  distisi^ 
apparently  both  from  the  musk  and  water  melon,  is  of  an  oblong 
^ape,  with  firm  whitish  flesh ;  it  is  sweeter  than  the  musk  melon,  to 
which  I  think  it  very  inferior.  It  must  be  remarked,  however,  that 
it^^is  said  onl^y  to  attain  its  perfect  flavour  after  having  been  toaehed 
by  the  Irost,*  it  ..is  in  extensive  use  throughout  the  earlier  winter 

i;^n|hs<    .  A^  .         * 

vl?^,f^d|Ni^:poi9ie£^MtfS  have  a  h]|^  repqtati^.    I  never  was 
fortunate  enoughs  to^n^teet  with  really  fine  ones. 
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To  the  list  may  be  added  perhaps  the  zurishk  or  barberry;  wHicH  is 
generally  eaten  as  a  preserve;  a  sort  of  bhair  called  ami  i  the  df  ied  pttip 
of  the  sinjit,  a  species  of  Elei^nis,  ooinmOAly  planted  libDul  wiltet^ 
courses  in  the  finer  valHes  and  an  Hippophaee,  which  I  wa^  told  was 
considered  a  flruit  at  CabuL  Date  trees,  but  vetyfepr,  yxectir  at  Jeltkla* 
bad ;  this  fruit  is  imported  in  considerable  quantities.  Citrons  also*  ar^ 
common  in  the  Jellalabad  gardens.  The  palm  of  superiority^  of  fttiits 
18  I  believe,  disputed  by  Oabul  and  Candahar.  Ghusni  is  celebrated  for 
its  plums,  to  which,  and  to  apples,  its  supply  is  chiefly  limited.  The 
fruit  season  lasts  throughout  the  summer  months ;  there  will  of  course 
be  some  diiferenoe  between  the  seasons  at  Candahar  and  at  Cabul. 
The  earlier  fruits  are  chiefly  confined  to  such  stone  fruits  as  cherries 
and  plums.  The  grand  season  at  Cabul  is  in  August  and  September. 
The  most  widely  distributed  fruit  tree  is  the  common  mulberry ;  this 
18  found  everywhere,  up  to  elevations  of  8  and  9,000  feet ;  wherever 
there  is  a  village,  there  will  be  found  the  white  mulberry* 

The  range  of  the  apricot  may  be  stated  as  between  9,000  and  8,000 
feet,  it  is  also  met  with  higher,  but  scarcely  produces  beyond  that 
elevation.  I  have  seen  it  in  the  Erak  ravine  as  high  as  10,500  feet. 
Walnuts  are,  so  far  aa  1  know,  limited  to  considerable  altitude,  mth 
as  that  of  Cabul,  6,400  feet. 

Pomgranates  range  from  J, 200  to  5,000  feet,  at  Khujjaih ;  4,500^ 
feet  above  the  sea,  they  are  said  to  attain  great  perfection.  W^tii' 
regard  to  cultivation,  I  am  not  aware  that  atay  great  skill  is  appMelf; 
To  the  unclouded  summer  sky,  the  great  dryness  of  the  air  during 
the  season,  the  goodness  of  the  soil,  and  facilities  of  irrigation,  I  aM 
inclined  to  attribute  the  good  qualities  of  the  fruits.  It  is  scarcely 
necessary  to  add,  that  all  the  trees  are  standards.  Most,  if  not  all  tfife 
stone  fruits,  as  well  as  the  apples,  pears,  and  mulberries,  are  planted 
as  orchards.  The  grape»  at  Candahar  are  -planted  fn  trench^s^'  tif 
the  north^fiice  of  which  they  are  confined  ;  in  most  other  parts,  tMjp 
arppear  to  be  allowed  to  scramble  over  tr6efi.  *     '    '*  '^^^ 

IntrockACt^m  of  the   Afyh^m  ft^W  into  Indiai^Agoo^t  *al' 
has,  I  believe,  been  sctld  of  the  pr(»bftbilifty  &i  theavkcd&SfvA^fiS^ 
trodttction  of  the  Afghan  fruits  into  India.      But  if  we  1)^-W 
the  opposite  peculia#llifes^  of  the'  ttvo^'  dimmm^'^m^Bpm^^^^^y, 
we  are  not,  I  think,  wal?tirll^d'  ill- #tp#^tllg<''»ti«h>>a^^|^ 
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^ol^  ^iali.  to  cUaparme  such  attempts,  but  it  appears  to  me  thtt 
ia.  aUsueh  inquiries  there  ara  certain  requisite  proJhninary  oomider- 
.atiodM  lo  whioh  no  attealion  is  generally  paid  in  India.  In  A^ao- 
kten,  we  have  a  consid^able  increase  of  latitade,  accompanied  by 
adAsiderable  increase  in  altitude,  at  least  so  far  as  Uie  great  fhiit 
districts  are  concerned.  We  have  a  cold  or  a  very  severe  winter, 
daring  which,  and  also  about  the  vernal  equinox,  snow  or  rain  frlk 
to  a  considerable  amount,  constitttting  as  it  were  a  sort  of  monsoon. 
This  is  succeeded  by  an  almost  absolatdy  dry  summer  and  autumn, 
during  whioh  the  sun  exercises  an  undKecked  and  powerful  infloence. 
These  two  last  circumstances  are,  I  believe,  essential  to  the  perfection 
of  what  we  call  the  later  European  fruits.  In  what  part  of  the 
continent  of  India  can  Uieae  circttmstances  be  found  ?  We  miy 
command  elevation,  but  in  no  Indian  dimate  known  to  me  can  m 
command  a  cold  winter,  a  genial  spring,  and  a  fine  summer.  In 
India  on  the  plains,  the  spring  nwnths  are  very  hot,  and  the  time  of 
ripening  of  the  later  and  better  fruits  falls  in  the  rainy  s^&aon.  The 
Coromandel  coast  agrees  with  Afghanistan  in  the  distribution  of  the 
rainy  and  fine  months^  but  in  no  other  circumstance*  If  we  go  to 
.  the  hills,  we  become  exposed  to  an  increased  severity  of  summer 
rain. 

'  No  fruit^bearing  plant  of  Afghanistan  can,  I  think,  be  reconeiled 
with  any  success  to  such  extremes.  It  is  curious  that  Peshawnr, 
wh^eh  has  an  Afghan  climate,  so  fiur  as  rainy  winter  months  and  a 
dry  summer  are  concerned,  does  not  possess,  perhaps,  a  aingle  supe- 
rior European  fruit.  Can  we  infer  from  this,  that  a  certain  amount 
of  winter  cold  is  required  for  the  attainment  of  excellence  ?  With 
Bengal  Proper,  I  would  net  advise  interchanges  to  be  made.  If  it 
be  considered  advisable  to  introduce  the  Afghan  fruits  into  the  N.  W. 
provinces,  which  have  a  very  different  cold  weather  and  rainy  season 
from  those  of  Bengal,^  I  would  beg  to  suggest  that  the  introduction 
be  carried  on  from  Candahar.  I  find  on:referring  to  my  journal,  that 
grapes  and/mi^sk  melons  were  coming  into  season  about  the  15th  or 
2(Hh'June.  This  is  about  the  period  of  the  settiag  in  of  the  rains  in  the 
N.  W.  as  about  Merut ;  but  the  emaUeramount  of  cold  of  the  Inditi 
winter^  andNthe  greater  amount  of  heat  of  the  iipri^,  would  doubiiesi 
cause  the  ripening  to  occur  earlier,  so  that  the  fruits  would  be  exempt 
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from  the  injiiriefi  oi  rain*  If  introdttdtkn  uito  tiw  Hinwlftyai  be 
deemed  desirable.  Cabal  di^uld  be  the  pkee  of  supply,  mleaBAhfiie 
is  some  u&expected  affi&ity.  between  tbeaiaount  «f  solar  heat^  (the 
spring  months  these  mountains  enjoy  and  that  of  Qandakar. .  And 
perhaps  attention  should  be  ebiefly  diteded  to  those  fntite  tfast  are 
in  full  season  before  the  middle  of  June. 

General  Naiure  of  Aj^an .  F(^taM9n.^-^B^i»e  enterisf  on  a  few 
brief  notiees  of  those  vegstable  productions  which  are  not  cultivated, 
but  which  administer  to  the  wants  of  the  people,  it  may  be  as  well  to 
premise  a  few  popular  remarks  on  the  general  nature  of  tiie  Afghan 
vegetation.  No  parallel  can  be  drawn  between  the  Afghan  Fi<»ra 
and  that  of  India  in  any  part ;  for  even  in  the  lower  parts  of  thecoun* 
try,  but  very  little  elevated  above  the  general  level  of  our  extreme  N. 
W.  Provinces,  the  Flora  of  A%hani8tan  is  deeidedly  peculiar. 

Line  qftran^idon/rom  Indian  to  Afghan  Vegetation^ — The  transit 
li<»i  commences,. as  may  be  said,  along  the  Sutlege:  on  the  FerosBepoor 
route  it  is  gradual,  on  that  of  Shikarpore  it  is  much  more  abrupt. 
At  Peshawar,  which  is  in  north  latitude  34^  and  about  1200 
feet  above  the  sea,  it  is  tolerably  asature,  still  there  is  an  inter* 
mingling  of  Indian  spedes,  and  this  ceolinues,  gradually  becoming 
less,  until  one  ascends  to  Gundamuk. 

In  Kutch  Gundava,  the  Indian  forms  are  less  frequent;  indeed 
it  may  be  said  that  by  the  Ferozepoor  route  the  Indian  speeitsen. 
croach  on  the  Afghan  territory;  in. Kutch  Gundava  the  Afj^an 
species  encroach  on  the  Indian  territory. 

The  Afghan  traasitionary  forms  are  various :  Boraf  ine9>  Reseda, 
Chenopodi»,  Bertholletia,  Farselia,  Medicago,  Butomus,  Peganum 
Harmali,  Nerium  oleander,  Alhagi  Marorom  ?  The  Indian  traitsi* 
tionary  forms  consist  of  Calotropis  procera,  certain  AmaranthacesB  and 
Cbenopodis,  certain  Saceharineous  and  Paniceous  grasses,  Acaeia, 
Arabica,  and  pudica^  Prosopia  spicigera  and  Dalbergia  Sissoo. 

Prcper  cempamen  m^  wUh  the  Flora  aftihe  Levant,  ^^'Eo 
gain  a  just  idea  of  tbe^  Afghan  Flora,  >  we  must  compaoe  it  withshat 
of  the  l^ivant,  and  perhapa  with  the  gneater  part  of' the  basut  ^f 
the  Medit^ranean,  wi<«h  which <  it  .may  be* said'  to  cecrespond  in 
latitude.  With  the  general  Flora  of  PeiEiia.it  asay  be  regarded  asroon- 
tinuous.  i  >  ■  .ii-  '^.',,1' 
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^EsOMtofMedkerranean  Pramhee.^^Few  things  can  be  more  strik. 
isf  x>t  worthy  of  eotDprehensire  inveslagtttioii  than  this  vast  extent  of 
the  Mediterranean  or  Aostralo-Eardpean  Botanical  provioce.  Dr. 
Falconer  lold  me,  that  he  had  ascertained  it  to  proTail  a  long  way  to 
the  northward  and  eastward  of  Afghanistan  ^  and  1  have  materiab 
for  shewing,  that  it  characterises  the  country  on  the  N.  face  of  the 
Paropamisns,  between  Maimana  and  Bamean>  and  from  the  mission  of 
Meyendorff  to  Bokhara^  to  wfaidi  my  attention  was  directed  by  Sir 
A.  Bumes,  it  is  evident  that  it  equally  characterizes  Bokhara^  and  tke 
country  between  it  and  Oi«nbinrgh. 

On  this  subject^  I  shall  enter  into  details  in  the  purely  botanical 
part  of  my  report,  which  I  shall  have  the  honour  of  submitting  with 
the  arranged  collection. 

Features  of  the  Afghan  Fhra^^-^The  striking  features  of  the  Flora 
as  compared  with  India,  are  the  scarcity^  generally  amounting  to  abao. 
lute  want,  of  indigenous  trees>a  general  pov^ty  in  variety  of  form,  the 
general  prevalence  of  forms  characteristic  of  Southern  Europe,  the 
abundance  of  the  large  European  families,  such  as  cruciferous^  umbel- 
lilsrousy  &c.  plants,  and  of  those  forms  of  Ck>mposit8e  known  to  Bo- 
tanists as  Cynarocephalise,  and  of  which  thistles  may  be  mentioned  ai 
familiar  instances  ;  the  common  occurrence  of  bulbous  monocoty. 
ledonous  plants,  such  as  Tulips,  Hyacinths,  Onions^  &;c.  the  nature  of 
its  grasses,  and  the  scarcity  of  Orchidleae  and  Ferns,  which  may  be  said 
to  exist  only  in  Eastern  Afghanistan. 

The  number  of  aromatic  plants,  the  prevalence  of  thorny  species, 
and' Che  very  general  occurrence  of  the  flowering  periods  in  the  sprisg 
months^  are  also  deserving  of  notice. 

From  almost  all  the  forms  being  what  are  called  European,  it  faH- 
lows  that  no  transition  in  form  occurs  consequent  cm  variation  itf  ele. 
valiein,  similar  to  that  which  has  been  so  much  noticed  by  all  trarel- 
l^s  in  the  Hitnaiayas,  and  other  high  Indian  ranges.  In  this  we  are 
aedustoteed'  to  associate  height  with  the  appearance  of  forms  Himifisr 
to^otti^  earlier  4myn.  In  Afghanistan  It  i&^  not  so,  and  ft'  is  remarkable 
tmm^,  that  eten  the  summer  Florsi^df  its  loWieift  parts,  whieh  haveaa 
high  liF  ^mean^'Summemen^rfietUre  p^bps  as  any  in'the  World,  aie 
8tiii'^M:hAraJ6tMlf^  by  a^  ^tffitjr  of''fittro|»«ktt"^raAS.  !n  higii'Wtii 
lo#y4^  iM!  oHn  '<:b!d'i»iti!raii6iifs  ^ilirough^t  ^Jj^hknii^tAn/'ftMfe  ehitriu> 
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lenstic  of  an  European  climate  will  be  found  to^  prevail.  Thetra- 
yeller  may  plui^  roses,  fHnks,  hyadnihs,  sea-lavenders^  kochi^^ 
eryngos,  catcbflies,  flags,  &c.  at  an  elevalion  of  1,000  feet,  as  well  as 
that  of  lOfiOO  feet.  It  would  perhaps  be  difficult  to  findniaay  gene^ 
ric  forms  characteristic  of  altitude.  •    - 

Ordinary  visitors  would  be  likewise  much  struck  with  the  cirenna- 
stance,  that  a  total  change  in  the  indigenous  plants  may  exist,  i  while 
Uiere  is  little  or  none  in  thoee  cultivated*  Thus  at  Cabul,  where  the 
winter  is  so  severe,  and  where  heavy  snow  lies  for  two  or  three 
months,  and  about  which  not  an  indigenous  plant,  common  to  India 
perhaps  is  to  be  found,  he  will  see  Indian  corn  and  rice  cultivated  with 
wheat  and  barley,  rice  perhaps  forming  the  prevailing  crop.  We  may 
see  at  Cabul  the  rice  fields  bordered  by  poplars  and  willows ;  the  aspen 
quivering  over  the  nodding  rice.  This  is  easily  aeeounted  for;  an>ap. 
proaeh  to  community  of  temperature  may  perhaps  be  found  between  the 
summer  heat  of  Cabul,  and  the  winter  and  spring  heats  of  the  plaine 
of  India,  which  may  explain  the  cultivation  of  wheat  and  badey> 
Between  the  summer  heats  of  the  two  countries,  there  is  likewise  suf- 
ficient community  to  account  lor  the  cultivation  of  rice  occurmf 
in  both  in  the  summer. 

Brief  noHcea  on  useful  Plants  occurring  wild. — The  accompanying 
list'  will  be  found  extremely  meagre;  but  in  the  first  pla(se,  thegieM 
bulk  of  the  vegetation  consists  of  the  large  European  families,  among 
vrhich  valuable  products  in  the  wild  state  are  not  extensively  presented ; 
and  in  the  second,  it  is  drawn  up  from  memory  chiefly,  for  even  the 
casual  overlooking  of  the  Herbarium,  which  is  requisite  to  mak^ 
it  more  complete,  would  delay  one  considerably  in  the  submissioii 
of  the  report^  and  I  may  add,  there  is  no  probability  of  valuable 
information  turning  up  to  compensate  for  this.  .  . 

Maizurrye  {Chanuerops.) — Among  monocotyledonous  plants,  thM 
of  the  most  use  is,  I  think,  the  maizurrjfet  of  the  Khyburs  and 
Momunds.  It  is  a  small  palm,  and  appears  to  be  a  Chamasrop^^ 
perhaps  the  same  as. C.  buuMlis  of  Southexn  Eqrope?  Sh^}d  it  bedi^* 
tinct,  I  hope  it  may  be  allowed  to  bear  tl^e  name  of  C.  KifchiMMib 
after  Dr.  Ritchie^  tbe^  only  person  who.  htuf,  ^plor^.the.  bott%|ii|9al 
productions  of  the  Khybur  Pass*  This  |4an|  tia  ^j^ns^y^^ly,  usfy} 
in  the  manu&cture  of  rope^  or  storings  .for.  ^I^.lH>|tpfn%ofc]MMpp#}e^, 
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«iid  of  theiaiidy«^«o  aniTefially  won  in  the  Moamnd  snd  KbjlMf 
4iitrieti,  «uliperb«|»  geocimliy  tbronghout  lower  eastern  A^luu 
aitlan. 

Sakp,^***Qtk\fp  is  to  be  Aund  in  the  markets  of  Cabal,  at  a  modi 
lower  price  than  in  those  of  the  N.  W.  of  India.  A  species  of  oicUi 
is  oommon  in  marshy  plsiees»  high  np  among  the  Husarah  moonttiiiii 
bat  I  could  not  ascertain  whether  it  was  from  this  that  Cabol 
was  supplied.  There  is  also  an  Eniophea  in  sand  islands  of  tlit 
Koonur  river,  from  which  salep  may  be  derived. 

UmMii/ercus  Piamts. — Among  the  dicotyledonoas  plants,  the 
umbelliferous  family  holds  perhaps  the  highest  rank,  as  aflbdiig 
valuable  wild  products.  In  A^anistan,  most  of  the  foetid,  or  arons- 
lic  foetid  gum  resins,  such  as  opopcmax,  assafotida,  aoamoniscfiffl, 
sagapenam,  will  probably  be  found.  Of  these  the  most  important 
is  the  assafcetida,  as  it  is  largely  exported,  and  consamed  in  the 
country  as  an  adjunct  to  cookery.  It  was  irst  announced  as  existiflf 
in  the  eountry,  I  believe,  by  Sir  A.  Bumcs ;  it  appears  to  be  of 
general  occurrence  on  the  hilly  tracts.  Probably  it  is  famished  bj 
two  species.  At  Metah,  Captain  E*  Conolly  told  me,  it  was  produced 
largely,  in  the  hot  country  of  Seistan.  He  also  informed  me,  that  it 
was  collected  in  conical  pieces  of  paper,  placed  over  a  complete  seeUoii 
of  the  plant,  at  the  junction  of  stem  and  root 

PrangoB  PaJMaria. — As  famous  a  plant  as  the  assafoetida,  exiiti 
in  the  Prangos  pabularia.  In  Afghanistan,  however,  it  certainly  does 
not  merit  the  reputation  which  Mr.  Moorcroft  has  recorded  itposseoei 
in  some  parts  of  Thibet.  This  plant  is  not  uncommon  on  the  Han* 
rah  mountains,  at  an  elevation  of  9,500  and  1 1,600  feet;  bat  it  is  not 
used  more,  either  as  summer  or  winter  fodder,  than  most  of  the  plants 
possessed  of  any  degree  of  succulence,  of  the  same  districts.  It  is  as  I 
have  said,  cut  indiscriminately  with  thistles,  docks;  and  a  host  of  othen, 
which  would  surprize  an  English  fanner ;  this  agrees  generally  with 
Dr.  Falconer's  experience. 

Maimunna. — The  Maimnnna,  a  Rfaamnaeons  genus,  is  held  ii 
some  esteem  for  its  fmlt,  which  for  an  uncultivated  one,  is  by  ot 
means  unpleasant.  It  is  common  ^throtighout  the  lower  parts  of  £ai- 
imm  A<|haaisUa ;  the  Ihiit  is  a  black  berry  of  the  size  of.  a  Mack 
c«ttafti,  and  «f  sweetish  flaror.    A  moch  more  esteemed  frait,  wkieh 
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h  bM  cobiidoqI j  in  the  iNUMrs;'  is  the  Go&r^gaatra,  £dge«n»lhk 
btixilblU/  tVL  This  plapit  waa  fij^t  found  by  Dr*  Falcen^r  abont 
Pe«hawQr»  and  by  him  was  nam^d. after  Mr.  £dgewortbv  a  disiiai- 
guisb^d  viember-  9i  the  Bengal  Civii  SerTioe^  Its  natund  oha^ 
racters.are^  as  ijt  were^  intermediate  beween  Myrsipn»  and  Tbeophit. 
8tre»>  tending  likewise -towards  Sapoien.  The  frail  is  roundish  and 
succulent^  aboat  the  size  of  a  small  marble  ;  k  is  prlndpaily  occupied 
by  the  seed,  wbicb  is  no|^  eatable*  I  have  not  seen  it  fresh*  It  is  eon. 
sidered  heatipg  by  the  Afghans^  and  this  perhaps  is  the  reiaoii  of 
its  bfdng  .^mmoxi.iB  the  bazaars*  The  plant  is  generaUy  a  thorny 
shrub:  ..it  is.eoQimon  throughavt  the  lowev  parts  of  the. bills  of 
JE^ten^  A^anistan. 

iS'iiPiffl^.^EleagQUS  mmlalmJf^Tlm  Sn4^if  yMeh  is  ip'obiMy  the 
JBloagnuf^  orJmfalm,  ought  perhaps  to. have  been  efnumetated  Amcmg 
the  ciiltivat^. fruit  trees;  it  is  eotnmoniy  planted  along  the. banks  of 
vyi^ter^eiits ;'  and  is  omamental  fr^m  its  gracefui  erown.^and  gvt^ 
foliage.  The  dried  pultp  of. the  berry  is  ealen,  but  it  is  muefa  too  soar 
for  European  taste^  • 

P^tama^  P.  LmH»eu$4 — The  Pistaeia  occurs,  Lieut.  Stiirt  tells  me, 
on  the  Hindoo  Kooah,  to  considerable  extend ;  scattered  plants  of  it  are 
not  ui^ommon  throughout  the  mountainous  parts  of  the  country 
genenUly.  It  is  a  low  tree,  the  seed  constitutes  the  fruit,  and  is  as 
much  esteemed  by  the  A^ans;as-abaionds  are.  by  ua. 

CfiSfffmeh  PinuSk-^SdiUe  seeds,  of  a  very  pleasant  flavour^  slight, 
ly  tii^gfcl  lyith  turpentine^  are, yielded  by  the  Chilgfaoaeh,  a  speeka  of 
Pine ;  the  sejedsare  to  all  outward  .appearance  ex^ietfy  like  those  of.  the 
|Cun^w;iur,  Piniis  O^rardiana.  ..They  aire  eaten  in  considerable  quaa^ 
^^es^  the  .^vippiii^  b^g  deriv^  ftom  the  Sobid  Koh»  .  j 

Umiook — Another  wild  fruit  jityieldidd.  by  the  Umlook,  a  spexiiesof 
pif)spyn)s  ;S  jt^aliqo  0(Qcuiiiiia  jiome  gs^ns ;  itis.notwordiy  el  an 
_  Schm^.^Om  of  .tbOoSOOPt  eelebral^:  plants . jn  the  couotry  -Ihs 
its  aromatic  and  stimulant  properties  is  the  Scluieey  which  maypMhiqiS 
l)f  %^Ii!f<^  o|  ^alsimd<ll!l4mit  rlt^urs^in  fbeiKojuekNmng«,/ilad 
^. t9,  be  /Q^t  .jirith,  )i^Qugbi Aot  to  su^t^  entantg^on  most  otheas.:  :     ..k.^ 

Rhuroath — Another  l^unous  plaiit.iafjfct^.BlQiwathrJWPi^lUluhttfen 
lyhicb,  as  jit  yfi^^m  Qu]($|v#(^d.#ni4JB  fp^ksfipis^mh  oi^iki  t^ywik  bata 
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the  kmwMlge  of  A^lmns  of  the  valae  of  etiolating  or  hknehing  cer. 
tain  plawM.  I  haVe  tievtei^  Metf  it;  90t  hailing  l>een  in  Oahnl  in  the 
spring.  The  wild  plant,  whieh,  I  beliere  is  the  original  of  theenU 
tivated  one)  is  plentlAi!  On  the  Kojuck  range,  and  also  em  the  Ha. 
zarah  mountaina  up  to  an  elevation  of  11^500  feet.  The  leaves  of  this 
are  used  with  ethef«  as  winte)^  fbdder,  the  cultivated  Rhubarb  might 
easily  he  intimduced  to  Simlah,  Mussoorie,  knd  Datjeeling. 

•  Afienmia?,-^'S6vevti\  of  Ihe'Wild  plants  of  Afghanfetan  are  extetislTe. 
ly  used  as  fUeh' :  Thos^e  in  most  eommon  use  aboat  Ckbul,  are  speeies  of 
Artemisia  pii  wohq woody  ^y  sonie  of  otur^^fficers  known  as' wild  thyme; 
tiiey  are  liroteaftiei  c^wnphorated/ f^W -^hmbs^  attd '  ipome  are  eaten 
by  camels.  In  the  loftier  districts  great  part  of  thb*  vegetable  ftiel 
isifuv^Miisd  by  thb^pivnt^  |i»itfwn  ^enekitfty  %  (A^  natAe  of  KooHah-i- 
Htixaaal^^  'Buaarah'S'  dap. '  Theyil^lhn  on^  b(  'the  ittdst'  ptoBineBt 
'featufai<  of  MhB  Fiarii,'OMiirri^g  in  dense,  highly  'fhiM^ny,  'heinil^h^rM 
ttifts,  avunpleasan^^  to'toach  as  the  biehof  a^  hedgehog.  •  Many  speeies 
'aceur.    T^  Botanists  th^syave  ktfown  by  theHi^^&orStatioe. 

Ka^ruShooiur — Alhagi  Maurarum, — Plants  eaten  by cl&mels become^ 
in  such  a- barren  country  aa  AiJuhanistMi;  invested  with  a  good  deal  of 
imporlansew  ifeberally  auohr  a9e'nol>defid^t,  but'dne  of  the  diffieulties 
of  the  Bolan  Pass  is  occasioned  by^  tlieir  abse^eoi  and  to  a  similar  cause 
I  aUrihttte^the  gteat  loss:  of  eahdefe  eit  dto  return  to  India  betweeB 
Bookhak  and  Bida  0aghu  Of  l^ese^^^  ntdst  esteemed  is  the  Ka-ri- 
l^optnr,  or  JiauMaof  fh«s  1^.  W.,  on^  oftfae  most  vHdely  distributed 
p}Miis,9eourfinf^l  over  the  'Jt.'W.  oflniMa,  and  all-over  AfghanistsD^ 
up  to  an  eSevatiod  of  9/5Mi|^t.  /fhto'ptaflt  n'lilso  kiloWn  aa  idBrerdiDg 
tlM<$uiianjttbeen>  asovt'df  waniMtJtike  Mbstanee  ;  the  piro9nct;foA  o^ 
this  appears  to  bd  local,  4iid  the  Olily  pteee  I*  H^^loMH' Ms  procured 
In ^Arfjgii^niatim  was  th»  QdL]id4ha»':<M6fk^ti  ^  (•>'   v  li  .;  .\  ~  ..V 

.  Perfa%pa  \k&  ^faeat  other  lunda  oiP^4Hand^4bdick¥<  lU^'  fitrrihk^d:  by  the 
Ghenopndese,  o^Qebsaiftiottilta'  l^heseAlfdudd-thibikgh^nttheWafl- 
tfT^/an^'w^ii^M^'i^'eiit'aMr' saline.  .    *   .'•^ 

TragaeatM^T^imite  is  eff«ry'j>robiblfHJp'oPllie  true  Tragacunfii 
plants  beiBfil9udd>in  the}«atintry,)  the  ileeiidn  b^g  one 'of  the  liib^ 
0001111(01  fomiadf*l^egitei«its^-      *''i  ^:     '<- 
'   D^^i^MK^-^'  specilst^qf  DhphQe  netunlilEe  D^CaniteMak ;  the  p^ 
perffciiifeaf  idfepal  aiid  Bootanr^  ift  flbi  weetiimon  at  elevaticmsof^i^XW 
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to  6^500  feeU    The  Alj^haHs  only  omto  use  of  it  in  (he  oonMrueikra 
of  the  matches  for  their  matiob^-ioekflk 

Of  tilie  timber  trees  ef  fiaalcurn  Afghaiuatao^aa  extensive  use  is 
not  made;  the  Balpotsuffi^i's  moiBt^  firosi  being,  most  accessible.  The 
iZaitoon  wood  is  remarkably  heavy,  sinking  in  wfiter:  it  has  a  very 
close  grain,  and  may  be  found,  to. possess  Vjaluable, properties.  On  the 
8ubje4?t  of  forest  trees,  I  have  entered  elseiyhere. 


PART  IV. 

It  appears  to  me,  that  there  are.  three  natural  defects,  of  more  or 

Natiiml  Defdcfc  of  Af.  ^«*  general  xxjcuwej^,  thrpughoui  Afghanis- 
ghanistoQi-^^SmaU  portiQn  tapi  as  .  that  •  kingdom  is  now  limited ;  viz. 
of  tillable  soil.  small  prap^rtion  of  tillable  soil,  want  of  fo- 

resit%  and  of  watev-earriage.  .  Afghanist^in  ic^  I  thijik,  decidedly  a  bar- 
ren and  poor  country.  The  t^U^ble  p^rt  of  the  soil  bears  no.  propor- 
tion to  that  whkh  is  i^ntillable. 

The  un tillable  majority  is  composed  of  either  bare  rock>  the  mountain? 
ous  ranges  for  instance;  or  of  the  inclined  planes  of  boulders  and  shingle, 
which,  I  fear  muAt  be  considered  almpst  a«^  irreclaimable  as  rock  itself. 

On  ^he  proportions  of  the  tillable  to  the  untillable  part,  I  have  no 
direct  ojl»servatipns  to  adduce.  Those  proportions  are  variable,  but 
very  generally  the  irreclsdmable  parts  are  in  vast  excess,*  and  conse- 
quently they  oppose  a.  €onsi4erable.  obstacle  to  any  such  great  exten- 
sion of  cultivation,  as  would  entitle  Afghanistan  to  be  considered  even 
a  moderately  rich  agricultural  country. 

it  was  a  common  remark  throoghout  the  army,  how  wealthy  the 
country  would  be,  if  stones  were  a  source  of  richness  and  prosperity. 
The  stony  nature  of  the  country  is  almost  inconceivable  by  a  person 
habituated  to  the  extensive  alluvial  soils  of  British  India.  It  is  still 
more  striking,  because,  owing  to  the  value  of  the  tillable  soil,  all  the 
roads,  with  but  very  few  exceptions,  are  carried  over  the  edge  of  the 
glacis  slopes ;  as  an  ittstaiioe^  and  yet  it  is  scarcely  an  extreme  one, 
i  may  cite  the  eouniy  between  Bala  Bagh  near  JelaJlabbd,  and  Book- 
kak  neat  Cabul,  over- which  the  gareal  line  ef  communication  With  the 

f   "  '  * 

*  I  annex  a  survey  of  the  valley  of  Dhukka  to  shew  the  proportion  ol  ya$t  excess ; 
Uieeection  of  the  t'evhawar  raUey  gi?ei  tlle^ppwite  and  more,  favourable  one. 
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PqbJi^  TUBt.  Tbid  diiUncB  i«  Miimely  kM  tium  66  milds,  asd  the  gtones 
aro  only  varied  by  the  occauonal  oeeoireiioe  of  fiatebea  ef  diy  aaod. 

These  stonea  and  ahtbgle'  ave  not  iniMy  atvewed  over  the  surface  of 
these  glacis  slopes,  but  they  constitttte  them  entirsly,  and  I  do  not 
exaggerate  when  I  mention,  that.  eeeUons  inay  be  seen  along  the 
coarse  of  draining  ravines,  as  much  as  60  or  perhaps  100  feet  in  depth. 

Bat  althongh  these  portions  of  the  conntry  do  not  appear  adapted 
for  any  strictly  agricnltaral  parpose,  there  are  considerable  portions 
of  some  of  the  finer  vallies  still  uncnltivated,  and  it  is  to  these  that 
we  mast  look  for  extension  of  cultivation.  I  shall  merely  mention 
such  places  as  presented  themselves  to  my  observation;  it  would  be 
useless  to  make  any  suggeiitions;  for  a  great  increase  in  euHivation  has 
always,  and  rapidly,  succeeded  the  accession  of  British  supremacy. 

Of  these  vallies  I  would  b^  particularly  to  direct  attention  to  that 
of  Pisheen,  in  which,  on  the  'line  of  route  of  the  arniy,  I  was  surprised 
at  seeing  so  little  cultivation.  This  valley  is,  if  not  the  largest,  among 
the  largest ;  its  general  altitude  is  perhaps  5,300  feet ;  it  is  drained 
by  the  river  Lera,  from  which  the  applleation  of  the  Persian  wheel 
would  draw  ample  snpplies  for  irrigation.  The  valley  is  also  worthy 
of  examination  as  to  the  point  of  its  applicability  for  a  cantonment, 
instead  of  that  of  Quettah,  which  has,  I  hear,  been  fbund  to  bedecided- 
ly  unhealthy.    Its  extent  and  openness  are  greatly  in  its  favour. 

When  the  army  was  at  Candahar,  a  considerable  amount  of  land 
both  near  the  city,  and  towards  Deh  Hajji  was  found  uncultivated. 
The  same  remark  also  applies  to  the  fine  and  elevated  tracts  between 
Mookoor  and  Nanee.  But  as  in  both  these  instances  it  was  doubtless 
ascribable  to  a  rapacious  and  unsteady  Government,  the  tracts  alluded 
to,  must  lilready  have  begun  to  shew  evidences  of:  great  and  pema- 
nent  improvement. 


PART  V. 

•  On  contemplating  the  genetal  resources  of  Afi^faanistaD,  in  eoonec- 

Minerala  and  Wool,  ;tlie     tioB  with  its^  physieal  features,  and  nature  of 

two  greatest  resources  of     .^^  inhabitants,  itappearsto  me  that  there  aie 

the  country— Proposed  in-  '         *^r 

troduction  of  awfal  Plants,     ^wo  directions,  which  may  possibly  lead  to 
positive  and  permanent  improvement.  I  allude  to  Minerals  and  to  WooL 
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ilftiterofr.r^WUh  r^ard  to  Uie  fiiriiier,  I  have  to  observe,  that  in 
the  <ab«eiioe  e£  coal,  whiek4oet  not  cippear  to  hatebeiw  discovered, 
tjie  imneral  pfodaotaona are oaly  Hhely  to  beeoaw^ uacfol  in  thewooded 
parta  of  the  country,  that  it,  About  the  great  nmge^  Sofind  Koh  and  the 
eaatem  end  of  Hiadoo  Kooah,  such  for  instatwe,  as  tlw.  Koonur  and 
BaJoreTalleya. 

On  the:  anli^ct.of  Minerals,  I  aan  not  competent  to  afford  Miy  sound 
information^  bnt'I  trust  that  in  the  prosecution  of  ray  experimem,  the 
expence  of  land  carciages,  of  labour,  the  general  seantiaess  «tf  sUeams, 
and  perhaps  their  general  inappUealnlJty,  may  alwir^ a  be  borite  in  mind. 
If  mines  are  ever  worked  at  Taigea,  the  prodocts  will  be  chiefly  liasit* 
ed  to  the  supply  of  tba  Cabool  markets,  fiwPr  so  far  as  my^  information 
goes,^  the  CabooL  river  is  not  used  for  descent  aboye  Bakbagb.  This 
may  possibly  arise  from  prejudice  on  .the  piart  of  ,^be  natives,  and  it 
may  perhaps  be  considered  worth  while  putting.it  to  the  test  by  means 
of  a  fiiurjirey* 

B^|ore^  I  have  always  understoodi  to  be  deficient  in  streams.  Forests 
of  firs  and  oak  doubtless  exiat  on  the  rangea  to  the  north  of  the*  val- 
ley, but  whether  so  near  to*  the  mine  as  to  be  thoroughly  applioable, 
remains  to  be  discovered* 

■On  the  sufciject  of  iminerals,  genesally,  the  remark  may  be  made,  that 
those  of  Afghanislm  can  only  be  expected  tomeet  with*  a  market  in 
the  country.  Indmis  I  imagine  independent  in  this  respect,  and  to  sup- 
ply  the  EuDopean  market  appears*  to  me  a  problematieal  assumption. 

WooL — It  is  to  the  wool  of  the  country  that  I  conceive  especial 
attention  should  be  paid :  the  material  exists  in  greaet  ahnndancei-  and 
trading  in  it  wiU  be  in  perfect  unison  with  the  habits  of  a  great  part  of 
the  Afghan  population;  A  good  deal  will  depend  upon  the  time  at 
which  the  best  shearing  takes  place ;  this  is  stated  by  Captain  Button 
to  take  place  in  the  summer.  If  this  is  generally  the  case,  the  wool 
will  be  subjected  to  land*carriage  from  the  higher  districts  to  the 
lower.  Captain  Hutton  states,  that  the  winter  shearings  are  reckoned 
inferior  from  the  dirt  occasioned  tfy  peimittg ;  but  thisseareely  applies 
to  Eastern  A%hanktan,  throughout  ^1  the  parts  of  which  known  to  me, 
the  flocks  are  in  the  autumn  driven  fi<om  the  high  to  the  low  lands. 

The  great  emigrations  which  thus  take  place  towards  Jalalabad, 
will  abstract  a  good  deal  of  the  wool,  from  additional  expence  of  land*- 
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earrioge  i  the  Gubool. river  bong  avaiUble  to  PeBfaAw«r^  or  to  the 
Indtts.  What  is  fint  requra^  n  aa  exaiet  ktkomhdgt  of  its  exed- 
leiMM^  iuid  the  o^el^  UMkniVe  of  4ir«r)^  cihargv^  st  wKdoh  it  can  be  deli- 
vered fintat  Bumhay,  fisal]^  in  fiagiaadi. . 

If  tli0|tflDp«ttieaQ£  ihe.«ic>ol<be  promkifig^*  atepican  be  taken  to 
improve  the  native  breed  by  importation  of  the  best  foreign  aiocka.  Im- 
iprovemcftt  of  wool  is  anilsd  .tO'  dc|wiid  fUimailly  on  attention  to  the 
fafeeds  e£  SheeiP,  hc^   ltii.aieo*inflflitoeBd  by  aoti,  ^IbnatOi  and  food. 
It  Ihu  been  aacarleined  that  fine  ciotfaongwoo^itheoiiiy  one,  judging 
from  the  dry  climate,  and  {Kstorea  of  i^^hanlttan,  that  dan  be  chiefly 
looked  for,  may  be  grown  K«{naUy  fee  .'in  most  sitnationa,  ao  that  the 
aheep  are  conined  and  ktfit  en  dry.;feod,  a  gvent  pert  of  the  year. 
<*  It  may  also. he  gro«Kn  on  the  iicheat  paatores^  provided  theae  be 
ovcrsftooked  to  keep  the  iierbage  hare.?      It  $iff9Ban  to  me,  bnt  I  beg 
it  to  l)e  borne  in  mind,  that  Inm  no  attthmri^tnfliudi  matten^  that  cir- 
cumstances intermediate  in  some  degree  between  dry  food  and  rich 
fiaatares,'  are  prevalent  nataaaUy  thtonj^oat  A%faaniataB.     It  is  also 
soraewimt  to  the  paerpose  to.  eemnrfcy  tbat^e  ehnnle  of  New  8oath 
Waiei  ia  eoniidfired  extremely  laveOfahie  from  ita  dryness  and  nodldneea, 
and  that  great  advantage  is  derived  from  the  absenee  of  briitfl  and  on- 
doTwocld*    The  mildneaa,  IdMHigh  not  a  feature  of  the  A%han  olimat^ 
M  dMuudhf  the.migradQhs  I  have  alluded  to,  aad  the  abaenee  of 
briars  and  underwood. is  ooa^^lete*      The  tntnHkuaion  of  first  rate 
rams  is  the  main<^iifei^.a4  first:  <tfae  oflfsprin^  of  the  lenale  appeera 
to  be  always  infiuenoed  by  the  first,  male  With  wkdch  it  has  had  inter- 
coarsOi     It  vdll  he  a  matter  of  primary  importance^  tbefotoei  to  oooi^ 
menee  with  best  untried  ewes  and  firat^rate  mmss 

"  By  braediog  from  a  c<taMe*wooUed  ewe  and  a  pnre  fine^wooUed 
ram^  the  proc^nOB  of  the  first  eroM  will  haveafieeee.  apptfeaohing  onc-half 
tothe  fineness- of  that  of  the  ram  i  and  by  continning  to:croaa  the  firo-' 
gaaytwil^h  a  fine^wooUed  tsm,  equal  to  the  firs!  rim  in  quality,  the 
fleece  of  the  seore^and  crosel  wfll  appitoaoh  three^feotiha  to  the  fineneaa 
of  the  fitit^  end  in  a«few  ehMacs  liiore  will'  be  brought  to  an  equal 
quality.!'  Bmedttig  io  asd  in  ntnltbe  atrie^y  avesML  Bnt  by  breeding 
from  4  Q0tar8e-w<x>lled  riatn  nnda  floe^wooUed ewoi  the  secies  will  be 


*  On  this  tabj^6t  I  iiav^  no  'direct  knowledge'.'  If^or  th^  accompahying  itmarks,  I 
aA  indebted  to  Bees'  Cjei^pOdiii. 
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revenedi  and  if  continued,  will  be  attended  by  the  diaappearance  of 
the  Sii«-woolled  race. 

I  kQow  nothing  more  likely  to  invite  to  improvement  than  the 
histoty  of  wool,  nothing  that  ahoold  iocolcate  more  steadily  the  ad- 
▼ant^fB  of  interchuige  of  breeds.  Sheep's  wool  appears  to  be  the  pro- 
duct  of  cultivation  ;  no  wild  animal  Is  known  resembling  the  wool- 
bearing  sheep.  The  wild  sheep  of  Afghanistan,  and  indeed  all  the 
wild  animals  of  the  same  fiunilj  in  the  country,  are  covered  with 
•bort  ottaxsB  hair  of  large  diameters,  under  which,  and  next  to  the 
akioi'oocurs  a  various  proporttou  of  short  wool.,  Theeffectof  cultiva- 
tion appears  io  be  the  felling  offof  tto  coarat  kafr,  the  plage  of  whidi 
ia  Biqti^ed  by  the  increased  growth  oFihe  wi^l.        ~; 

The  fine  wool  «<]pal  to  the.  heat  Merino,  Aow'prddaced  exclusively 
in  Australia  H  entirely  owing  to  tbi)  j^ill  and  peiseverance  ofi  a  atngte 
ioAuidual;  J^hn  MacArthur,  £!«q.  HiS  stock  ^giBallycaiiaif  tied  of  80 
QDu««-t^iK4^  Beng^  ewes,  but  baring  in  1^95  procured  one  Merino 
ram  and  two  ewes  from  the  Cape,  he  commenced  crossing,  and  t^ 
GonstanUy  selecting  the  finett-woolled.  progeny  for  breeding  from,  he  At 
length  succeeded  completely.  In  1802  he  came  to  England,  and  c^tatn- 
ed  certain  advantages  w  rewards,  he  returned  with  three  lOerino  rams 
snd  two  ewe<,  Id  1807,  he  posaesaed  7,000  abeep,  and  the  better  sort 
of  tbi«  wool  tie  «ent  to  tbe  Englfeh  markets,  vaa  considered  equal  to 
the  beat  Merino  iq  avefy  point]  l>htctea|ine*B.  -     . 

{  have  b>.add,.tKat.the  sigpa  of  fine  clotliing  voola  axe  fineness 

of  fibre,  softness,  length,  and  aoiwdjieas  and  equality  of  staple,  (by 

which  are  meant  the  locka  of  aggr^ated  fibres.)     The  colour  should 

be  pure  white,  and  as  the  weight  is  materially  influenced  by  cleaDU> 

(ten,  this  last  ii  an  object  of  great  importance  to  the  wbol  buy^r. 
Among  the  manifold  ways  by  which  Afghanistan  may  be  mode  to 

Itenefit  by  iu  intimaJe  :caon«ctibn  With  Qraat  Brifaiii,  ihe  intrOdaction 
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Sereral  tof  the  European  fxvi^  vassy  also  be  intrqdaeed  witfi  banefit, 
such  as  cur^nts,  raspberries^^rawberries. 

Of  vegetables,  tfa«  artichoke,  pamuip,  carrot,  tufoip,  potatjoea,  horse 
radish,  celery,  sea  kale,  aspangus,  parsley,  good  lettuces,  endive,  are 
desiderata  s  some  of  them  esdst  indigenously,  but  f^ultivated  kinds  are 
required. 

For  the  more  tropipal  {Mirts  jof  the  country,  I  would  recommend  the 
introduction  (or  extension)  of  the.Sissoo,  Series,  Jamin,  the  Mhowa, 
Toon,  Mangoe,  and  Kikknr. 

The  list  might  be  extended  almost  indefinitely.  I  have  taken  my 
anthority  for  most  of  i^^  plaints  ^apted  te  the  middle  regions^  by 
wiiich  may  be  meapt  all  between  3,000  and  7,500  feet,  from  Loudon's 
Eucyplopsodia,  which  bocfk  is  also  iny  authority  fpr  the  properties  of, 
the  species*  With  regacd  to  the  North  American  plants^  detailed 
information  is  requiosd,  the  habitats  given  by  Mr^  Loudon  embracing 
half4>f4he  new  world. 

Among  these  proposed  introductions,  the  hop  firill  be  found.  In  a 
conversation  with  Dr.  Falconer,  it  was  suggested  to  me,  that  the  Af- 
ghan climate,  from  its  dry  summer,  would  probaibly  bje  well  adapted 
to  the  cultivation  of  this  plant  I  in  return  suggested  that  the  fine 
tracts  between  Mookloor  and  Ghnzni,  the  yalleyp  about  CabuJ  and 
Kohistan  generally,  would  seem  to  be  the  post  promising  sites.  I 
would  nottiow-pmit  Candahac  I  ihink  thai  wit|i  regard  to  climate, 
Aighanistan  apjpearsio  present  moat,  if  not  dU,  th^  circumstances  un- 
der which  the  iiop  reaches  perfeclton  in  England ;  and  I  also  think, 
that  the  experiment  should  be  tried.  Mr.  London  ^ys,  in  his  Encyclo- 
pjedia  of  plants,  that  the  expences  of  a  hop  plantation  are  very  great 
But  I  do  not  think  that  considerations  of  this  kin4,  except  where  the 
expence  is  unreasonable,  are  ^  be  taken  into  so  much  weight  when 
connected  with  use^  proposals  recommended  to  |a  powerful  Govern- 
ment. Even  pntting  the  question  into  4he  i^pe  pf  pounds,  shillings, 
^nd  pence,  great  direct  returns  might  bp  expected  in  the  increased  du- 
ration of  life  among  the  Eur<^ean  soldiery  in  Ind^a,  to  jsay  nothing  of 
Ithe  enormeus  indirect  advantage  the  *rmy  would  derive  from  that 
focrease  of  sobriety^  likely  t©  attend  the  snbstitpition  of  good  beer, 
for  noxioufi  ardent  spirits.  Excellent  practical  inforfiation  regarding  the 
j^p  is  to  be  found  in.  the  Penny  £lyctep«dia,  vol.  xii.  and  I  would 
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suggest,  that  tbe  article  alluijedto,  should  di<#ate  the  liiJe^6f  tDptoattoite, 
ehoali  the  exp^iment  be  sanctioned  by  Government.      ^  '    '    '' 

The  same  manure  which  ip  Flanders  frequently  ensure  very  iat^e 
returns,  will  not  be  difficult  to  procure,  and  may  with  mu<A  greater  ^ 
clean^iess  be  used  for  the  improvement  of  this  i^nt^  Uian  in  the 
baking  of  bread,  or  heating  of  baths. 

CoehineaL  I  must  not  pass  over  a  ptoduet  of  the  an^al  kingdoAi, 
which  !t.hough  not  indigenous  to  Afghanistan,  is  to  Central  Asia,  I  allttde 
ijD  the  Cochi^ieal,  io  which  attention  was  first  4t»w«  by  Sir  A.  Buroee, 
in  his  adventurous  journey  to  Bokhara.  This  same  dfjtinguSshed 
officer  obligingly  furnished  me  with  aamides  of  the  Asiatic  product 
ftfidihat  of  America,  ^leriwedfrom  Russian  4Jommei»e.  He  also  s^nt  me 
spednens  of  a  k^uminous  ehrub  on  which  .Ae  insect  is  said  to  fefefl, 
and  which  is  indigenous  to  Afghanistan.  I  could  not  detect  Any  difference 
between  the  two  articles,  either  in  their  appearance  or  the  colour  of 
tAeir  infusLon.  The  subject  is  worth  enquiring  into ;  for  my  own  pa«|, 
I  >oeuJd  not  bat  itppiehiend  that  some  piiatake  iias  occurred,  and  th?t 
^bB  Aeiaiic  inaeot,  of  whatever  aatore  i^  cdoming  fl^atter  may  be>  wiU 
be  found  to  differ  in  more  material  points  from  the  Amei|can  one,     . : 
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Observations  for  Time,  Equal  Altitudes. 


•  • 


h.  m.  s.  A.  M, 
9.  8.29 
9.  9.25 
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9.11.  9 

9.12.  2 


h.  m.  8.  p.  M. 
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=  91°20'00'=2.51.20 
=  91°40'00'=2.50.32 
=  92°  00'  00'r=2.49.44 
=  92°20'00'=2.48.51 
=  92°40'00'=2.47.48 

In  submitting  these  observations,  I  beg  that  it  may  be  understood 
that  I  do  not  claim  for  any,  except  those  for  Latitude,  even  a  tolerable 
amount  of  correctness.  They  are  only  the  attempts  of  a  tyro,  under 
considerable  disadvantages ;  and  I  dare  say  are  rendered  worthless  by 
omissions,  and  even  by  absurdities.  I  have  no  theoretical  knowledge 
of  the  subject  whatever.  Symes  Nautical  Tables  have  been  my  guide, 
and  I  have  endeavoured  to  follow  him,  to  the  best  of  my  ability. 

I  should  not  have  ventured  to  submit  those  for  Azimuth,  Time  or 
Longitude,  did  I  not  believe  that  no  more  competent  person  than  my- 
self has  been  at  Olipore. 
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Grammar  and  Vocabulary  of  the  Caskmiri  Language,    By  M.  F. 
Edgewobth,  Esq.  Bengal  Civil  Service. 

When  stationed  at  Lodihana  in  1839,  I  was  induced  to  attempt  to 
learn  the  Cashmiri  language,  in  consequence  of  the  large  Cashmiri  popu- 
lation at  that  place;  many  of  whom  understand  no  other  language,  and 
the  necessity  of  an  interpreter  in  a  Police  office,  I  felt  to  be  exceedingly 
objectionable.  With  the  assistance  of  Meer  Saifiiddin,  a  respectable  Syud 
of  Cashmiri  birth,  I  drew  up  some  rudiments  of  the  Grrammar.  Although 
these  are  necessarily  very  imperfect,  and  no  doubt  require  numerous 
corrections,  which  I  should  have  been  able  to  give,  had  I  been  able  to 
prosecute  the  study  further,  yet  they  will  be  interesting,  as  ttaowbig 
some  light  on  what  appears  to  me  a  very  intricate  and  peculiar  dialect. 

Alphabet  and  Orthography, 

The  Cashmiri'language  being  a  derivation  of  the  great  Sanscrit  stock 
it  has  an  alphabet  of  the  Nagari  form.  This  is  only  understood  by  the 
Hindoos.  The  translation  of  the  New  Testament  published  at  Seram- 
poor  is  in  this  character,  and  1  was  able  to  ascertain  the  force  of  most 
of  the  signs  used  in  it ;  but  as  they  do  not  complete  the  Alphabet,  and 
I  had  no  means  of  ascertaining  their  correctness  from  any  Hindoo  Cash- 
miri, I  refrain  from  giving  it. 

The  cerebralt.  and  the  aspirates  of  the  Nagari  are  all  used,  and  an 
additional  letter  a  and  its  aspirate  ts.  and  ts,h,  exactly  the  German  z  with 
or  without  an  aspirate;  this  is  represented  in  the  Persian  alphabet  by  j— 
As  numerous  Arabic  and  Persian  words  have  been  introduced,  the  whole 
of  that  alphabet  has  been  incorporated  with  that  portion,  equivalent  to 
the  Nagari,  as  in  Hindostani. 

The  great  pecmliarity  of  the  language  consists  in  possessing  three 
very  short  vowels,  which  my  instructor  denominated  the  nim  fathe,  nim 
kaara  and  nim  zamma,  and  possessing  respectively  the  forces  of  a  very 
short  a,  i,  u.  It  is  impossible  to  give  a  description  in  writing  of  these 
very  peculiar  half-vowels.  To  represent  them,  I  have  used  the  above 
vowels  with  a  dot,  a,  i,  u. 

There  is  like^vise  a  short  o,  **  zamma  majhul,*'  and  its  corresponding 
half-voweL 
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,^   .        General  Remarks. 

The  language  reseinbles  Hindostdni  ixt  the  two  most  troublesome 
parts  of  that  language,  but  with  increased  difllculti?^.^,  ..T^l^e  genitive 
case  agrees  with  the  object  possessed  in  gender,  number  and  case 
having  moreover  different  forms  according  as  the  possessing  noun  is  it- 
self masculine,  feminine,  or  neuter. 

In  like  manner  the  past  tenses  of  the  verb  agree  with,  the  object, 
while  the  agent  has  a  peculiar  form,  which  I  have  termed  the  agentive 
case ;  but  the  verb  agrees  in  some  measure  with  the  agent,  as  well  as  the 
object;  at  least  assumes  a  modified  form  according  to  the  person  and 
number  of  the  agent.  The  verb  is  in  like  manner  subject  to  modifica- 
tions of  its  termination,  where  the  enclitic  pronominal  dative  is  used. 

The  verb  is-  generally  placed  in  the  middle  of  the  sentence  as  in  Eng- 
lish ;  but  the  object  is  indifferently  placed  before  or  after  it. 

In  forming  feminines,  the  letter  of  the, masculine  is  generally  changed 
thus: — 
m. 
•     d— g— zorj.    • 

t ts. 

k ch. 

n nj.  (the  nasal  na  of  the  Nagri,)  n  of  the  Spanish. 

1 ^i- 

Nouns, 
The  genitive  is  formed  by  adding  as  the  case  may  be. 

m.  *.  an.  m.  p.  f.  s,   .  /.  p. 

S.  Masculine         Sand  (an)  sandi  sans     (ac)  sanca  sindes*     In  all  but  proper  names. 

Feminine,  or     hand  (a)  handi  bans    (ca)  hatua  Plural  in  all  genders  and 

Neuter              uk  (ik)  ich    (icha)  and  cases. 

The  accusative  by  the  addition  of  as  or  t^  in  the  singular,  and  au  in 
the  phiral,  thus: 

« 

,  Singular. 

TNom.  M^til,  a  father  Nichu,  child 

<  Gen.  M^u,  sand,  &c.  .  Nichu,  sand  In  proper  names  the  geni- 

(^Ac.  M61is  Nichavis  tive   is   formed  by   simply 

Agent.  Mail  Nichavi  adding  un,  as 
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CNom. 

(Ac. 
Ag. 


TNom. 

^Gen. 

(Ac. 

Ag. 


Flurah 

M£l 

M^uQan,  hand 
M^an 
Mailaw 

Singular. 

Gabur,  (son) 
Gtibra  sand 
Gabras, 
Gabran, 


Nicbavi 

Nichavin»  hand, 
Nichavin 
Nichvau,* 


Plural, 

Nom.     Gabar, 
Gen.      Grabran,  band 
Ac.        Gabran, 
Ag.        Gabrau, 

Feminine, 

Nom.     Mdj,  mother,        tsut,  bread 
Gen.      M&ji,  Majihand,  tswachi, — ^hand 

Aff      I  ^^i^»  tswachi. 


.   fNom.     Mdji, 
"g  J  Gen.      Mdjan,  hand, 
M&jan, 
Mdjaw, 


4!  1  Ac. 

^   lAg. 
Ab. 


tswachi, 
tswachan,  hand 
tswachan, 
tswachaw. 


Neuter, 


Nom.     Nushirw&i, 
Gen.      Nusliirw§niiii 


Agentive  also  with 
filled — ablative . 


Nom,  N^g*  had,  fountain 

Gen.  N^guk,  ich,  ik,  icha, 

Ac.  N^as 

1st  Abl.  N&ga,  nishi,  &c. 

2d  Ab.  N^,  khota,  &c. 

Nom.  Nag, 

Gen.  Ndgan  hand,  &c. 

Ac.  N%an, 


gam,  house 
garuk,  ich,  iki  icha. 
garas 


gar 

garan  hand,  &e. 

garan 


*  This  word  in  the  Serampur  Testament  is  spelt  nits,hu. 
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AdverhiJ 


P^yMtllOM*. 


much,        seta  yits,  tsor,  tseri,  tsar    from,       nishi-pita ;  a  after  a  poaa. 


little,  maine — ^kam 

without,  nibar 

within,  andar 

aboT^»  hyiur 

upwards,    j         *^ 
downwards  bpn 
below,        tal. 
before,         bo&t 
after,  pajk,  pati 

directly,      tikan,  wil  .  < 

yesterday,    yow 
day  before  >  . 
yeaterday.  $  *"^      : 
to-day,         az 
to-morrow,   pagah  or  r(its 

together,      sait 

Conjunctions^ 
p.     h, 

and,  ta,  or  be 

or  ya,  kina?' 

though; 

although,  3rudunte,  agarche 

since,  yelli 

because,  yowkani 


by»  niaiii 

^^  BOt 

upon,       p^ 

after^       pat 

before,      bdnt  borita  * 

with,         seit,  swin 

without,   ni'st    • 

near,        niak 

in,  andar 

ffi.  s.  f%  $•    tn,  p,  j»p» 
fog,  kyut,  kvlita,  kyit,  kyita 

on  aoaount  of,  khat»,  after  genitire 
between,  manz,  manzbag 

towtfda,         kun  ^ 

than,  (com-  J  ^^^ 
.,     panson)    ) 
except,  (but)  yatu,  siwa,  warai«  rust 

M.        f, 
equal  to,  yatu,  or  iOMlMy  sdmbtoiomb 
juotnow,  kli 

also,  ti 

Hke,  1 

although !     f 
sait,  meaning  with  governs  thj?  ac- 

cu8a,tive 
sait,  meaning  by  means^  of,  goyems 

the  genitive  or  the  case  in  m  in 

plund. 
andra,  between^  goteifts   *'t!'.in 

singular,  "  au"  in  plaral. 
if,  yudwai,  hargahai,  hargah,  or  ai    ^h^^  without,  governs  genitive, 
added  to  the  nommative        ^  accusative  in  plniial,  aiyi  in 


zan 


but,  lekin,  ama 

unless,         nai 

m,     f,     m.  p.  ^,  p, 
except,  magar,  y4tu,  y^,  ]fiitit  yatsa 

then  y«^.  adi 

therefore*      awai  or  awai  khatir 

else,  nata 

either. 


the  peuter,  the  ablative  ia  ^  i," 


Pronouns  and  Pfoimninu!  Aifeetives, 


Some.         m. 

(several)     /. 


kau       Imii^       kakfib 
kiltaa      kalaa       kaitsak 


kafttbyaii 


6r 
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Any. 

Some, 
(few) 

Such, 
(taisa) 

Kaisa. 

Jaisa. 

Aisa. 


/. 


kvnh      kalih 
ka6h 


koutshah      kainsi 
kautshah 


nom,      khih,       keutahah, 
obj,  keutsau. 


I  • 


m. 


titta  titsi 


titi  tithan 

titaaha     titsan 


kitu  or  kihii 

kitsa  or  kith 

yutu 

yitsa 

hutii 

hutsa 


kithis,  kifais 
kitsi,  kiahi 
vithis 
ptsi 

huUuB       ~^ 
hutai 


kiti,  kihi  kithan,  kihin 

kitsaha  kishi     kitsan. 


yiti 

yitsaha 
huti 
hutsaha 


yithan 
yitsahan 
huthan 
hutsahan 


1 
2 
3 


{' 


$ 
s 

s 


chhiis,  am 

chhes 

chhukh 

chhekh 

chhd 


[  ?     chh6 


The  terminatioii  m.  hut,  had,  /.  hats,  hatsa,  is  equivideDt  to  the 
Persian  ndk,  or  English  '*  full." 

Verbs, 

The  substantive  and  auxiliary  verb/'  to  be,"  "  to  be  to,"  t.  e,  to  (htn, 
with  dative  and  indicative.) 

1.  Present  Indefinite. 

chhi  chhiun 

chhe  chhem 

chhiwa  chhwi 

chhewa  chhi 

chhi  chhus 

chhi  chhis 

2.  Past  Indefinite. 

ai^  ^um 

•i&6&  isem 

i»&t9^  ism 

teewa  &si 

s'fife"  ^us 

dasan  ases 

3.  Aorist,  or  Future,  May  pr  'Prill^,., 

1  ^Asa  ^iasaw 

2  &usakh  -^       iasj^L    .        .-  ^.  . 

3  ^i  ^»san 

4,  Present  Definite,  am 
as^  chhus,  &c.  ^sanchhum,  *^c. 

.^,  ,..   5,  Perfect,  have,l)een^-,.,, :  . 
is&R  daus,  &c.  ^Is^  ^um,  &c»  ^. 

t^'   r    '6/  Imph'fict,  wHsbekog  » •-'- 
a'smm  ckhur,  &o.  a'smut  chhtm  ^  : 


"^1  ?      &as 


^sus,  was 
Ases' 
asukh' 
fisekh 


chhu 

chhe 

chhowE 

chhewa 

chhukh 

chhekh 


as! 

^uwa 
lisewa 

iisekh 


IMl.y    GrtmmMr^.  fbMidmp^tke  dukmki 'Lan^m^     mi& 


7.  Phperfect,  had  been.  .    ' 

a'smut  a'sus  a'smut  a'sum 

8.  Conditional  Past,  might  have  l^een.  .    ,.  ,  ^ 

^smut  iaaa,,  &c. 
V.  A.  Intransitive,  bihun,  to  sit;  wathun,  to  stand  up ;^pyun,  to  fall. 

Imperative, 


s, 

pi. 


s. 


pL 


(2.    bih,  si 
\  3.     bihin, 

{i. 


let  him  sit 


bihyii 
bihm 


1.  biha 

2.  bihakh 

3.  bihi 

1.  bihow, 

2.  bihyii 

3.  bihan 


wath 
wathin 
wathyu 
wathin' 

Aorist,  or  Future. 

watha 

wathakh 

wathi 

wathoW 

wathyu' 

wathau 

Present, 


withan,  chus 

■  chhu]^ 
I        chhu,'  &^.  &c. 

Imperfect, 
Bihan  dsus 
&sukh 


asa 
aaakh 
asl,  &c. 

Byuthus 

b3ruthukh 

bihuth  bytith 

bethi 

bethwa 

bethi 

bethis 

bethikh 

bedi 

becha  i- 

bechawa 

becha        ;   *., 
Per/ecti.    .    . 
m.  s,  1.     byuthmat  cHhus 
/.    s,  I.    bethmits  bhhes 
m,  p.  I,    bethmit  chM 
/.  p.  1.    beohamAtBa'ichfaer 

behawtiti     tpin^ . 


piym 

piyu 
piyin 

pima 

pikh 

piya     . 

pnnow 

piyu 

piyan' 

piyin'  chhus 


i   h  *     v    \- 


wuthus 

wuthukh 

woth 

.wuth'i 

wuthiwa 

wuthi 

wutsus 

wutsekh 

wuts 

wutsa 

wutsewa 

Pttg^effjRct^ 
asus    wuthmit 


pyos 

pyokh 

pyou 


i> 


Watsmuts 

^^•<  v,v,vM  wdtsimatsa 
•  /  bikibiiril'i'' 


^ 
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CO 
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II 
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to 

I 

I «i i 1 i 
I  III 
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•2 

CO  ^i 

"I  I  I  I  1  I 


ilil 


9 


IS 


^ 


's.ii-  -s 


I 


I 


-^  S 


1§^ 


^-S 


^-^3^^.... 


;S  S  ^  ^  ^  1^3 

n  a>  0^   4^   0)   Q>  » 


uuuoouoov 


o   o  o 


c^  ^  3  §  S 


S 


k«  3 


I II  n  I 


53 


OD 
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3  p£]  rd 
u  o  o 


i 

o  o  u 


s 

.C3 


£;  ^  • 
a>  a>  v 


s 


.9 


I 


w  eo  c^  CO. 


l|  "I  J     '^"?*  •''^^^ 


I     CO  .iH  'O     ►»  OJ 

I  I    I    I'l    I- 

»«H  pi  CO  1^  C^  CO 


g  -*3 

05  •^    V   q^ 
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II 


'outjnofvfil  '9Utum^^ 
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III  I 

^    I    I   "    sill      n 
il 


■i  - 1  p- 


If-  ti  s- 


General  Obtervationt  <m  the  VMs.  i.  q. 

^       ^       B  5 
The  negative  is  fonned  by-adding  na  in  al^tgu^is  e^u^t  tig  rommm 

imperatave ;  and  in  compound  tenses  it  is  BdH^xyjUfn^  auziliatfK  not  the 
participle,  for  the  auxiliary  and  participle  may  l^  ^^LiSted^Khd  dislo- 
cated at  pleasure,  chhus  na  kprdn  or  kordn  ehhus  9^.  I  flit  intfiTogative 
is  formed  by  adding  9^/atha  to  a  silent  consopant^rajdjisimftir  yowd. 
If  the  vowel  be  /atha  it  is  lengthened  into  ^  &e^^]^ljst^e  mi  is  somie- 
limes  used,  if  negative  interrogative  nd  is  us^d  in^ad  of  jta. 

In  the  imperative  m  or  ma  is  prefixed  instead  pf  n  affii^^^,  except  in  the 
imperative  in  z(,  when  na  is  used  as  usual. 

Intransitive  verbs  agree  with  their  oominative  in  number,  person,  and 
gender. 

Transitive  verbs  agree  with  their  object  and  nommative  ib  geoder, 
number  and  person,  with  thnr  agent  in  numbef  ^nd  peiion,  )Hit  i|pt  in 
gender  in  the  past  tenses,  t.  e,  of  the  second  iuode  ^^ 


A  man  called  a  woman  A  man  called  a  manr' 

'—      »* 

Mahnivi  manjin  zan&na-  Mahnavi  mangan  ndthnyu 

A  woman  called  a  woman  A  woman  xaiHed  a  man   'f 

Zan&ni  manjin  zan^na  .  Zan^ai  ina^gatf  matoiyu 

The  passive  is  fotmed  by  declining  Yun,  to  come,  with  the  pifSBive 
participle  in  "  mut.** 

The  causal  verb  is  formed  by  adding  "  ndvmn"  to  the  root^  as  sheru»$ 
to  adorn ;  sherndtotin,  **  cause  to  adorn." 


c 
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Infinitive, 
D6hsan^  To  see. 
Imperfect, 
Caut, 

Masculine, 
Dydtham. 

ut. 

Dyuth. 


Dytithmut. 
Dytithmiti. 


Partic^le, 


Anun,  V,  a,  to  bring. 
Anun,  V,  n,  be  blind. 
Atsun,  V,  int,  go  in. 

tsdu 

tsdi 
Alun,  V,  n,  to  nod  head. 
Alr^wan»  v,  a,  to  make  nod. 
Asun,  v.  IS.  to  laugh. 


Aorist, 
Desha. 
Pdrtio^jfle, 
Deshan. 

Past. 
Feminine, 
D^thim. 
D^thit. 
D6tts. 


D^thmits. 
D6thmitsi. 


A. 


Apuz,  8,  m,  a  lie. 

Apuzyar,  adj,  false. 

Ashu,  s,  m.  tear. 

Acbhti,  8,  /.eye 

Achur,/.  m.  word. 

Agur,  uncut  (wood.) 

And  (pronounced  dn)  blind. 

Ainy,/<?»i. 

Anachiwa,  \      .  i.     . 
..    'V-^musik  rat. 
gagur,/ 

Agun,    8.  f,  fire,   (especially  for 

cooking,  while  Nir  k  ^y  fyce.) 

Aihi,  loose,  also  hands. 

Ant, 
Anchi. 


L,  i.if.^®^^^(^^^^^> 


Adij,  \      J, 


bone. 


Adja, 

Adyul,  large  bone. 

Alii,  plough. 


AT. 


Ail,  8,/,  cardamum. 
Athij,  8,f,  paste. 
Air,  hunting. 


Xanfwiyiai 


I...  t. 


Behun,  {j^^pf^it^mt,^ 
Bazun,  to  hear  or  i|Q4ftrstKiii4- 
B6zu,  regular.  jr-ui  «  s  t 
Bagrun,  v.  a.  to  sharQi  ^   ^    , 

Bawun,  v.  a.  to  ex^h^.       ,    j 
Buzun,  to  fry.;  »:  ; 


Chyun,  to  drink. 

.     _      . jj .  _ * 

Chapan,  to  hide  (in  a  plac^,)  or 

*       *  *****  .'  *   t         Sk4  ,4 

tsipun  (fron^  a  person.) 


Bv 

Bat^,.pQQk^Jci^e,^    ,     ,     . 
.     Baya^  ^^piftlcv,^  \    -^   ^ 

r .    Bdts,  *.  m.  jp,  pfijgjje. .  ^   . 

-I     Bachhera,  fooL 

Bungir,  *.  /.  "  chxm/'  t^racekt. 

Bunj,  *./".  plane  tree. 

Bai,  brother. 

ikakin,  brother's  "wife. 

putr,  brother's  son. 

waza,  brother's  daughter. 

BagU«  s.  m.  share. 

Benji,  «./.  sister. 

BraQr  or  byaur,  \ 
.Brdir,  f^^' 

CH, 

Chapat, /?/.  ts,  8,f.  slap. 


CJ^^^j^be^drtiik.  ^ 
Chhevyar,  (as  ]g^^qilQ») 
Chhihun,  v.  a<  to  teas^. 

Dawun.  f  . . 

Deshun,  tQ  ^e'e. 

Dyu&r,^.  . 

Detin.i  mperative  caretf 

Dyutmut.  ^-    '   '^ 


CJSH. 


-O  •) 


D. 


Dadu,  8,  m.  pain. 
*     *         Ddnyu,  rice,  groiving. 

Dnni,  whip. 

'    '      Diuth, 
'  "        Dreuth, 

^  ^^     =^^  Dold,  obUque. 


_ ^     . .  — __  _ 


Detmits.         -  -^*  ^     •'"'""  ^'^  Dwod,  *.   m.  milk. 

Dawun»  v.  a.  to  cBxiOi]  to  gi^e. '     ^  Dand,  s.  m.  bull. 

Dazan,  v/W:i^hwAycft  ie  ^Sutnt)-  Dallun,  v,  n.   pass,  to  pass  by,  to 

Dyun,  to  give,  shut,  He."   ^  *    '  "'*       pass  from. 

-    h:  Ml   «r  7  ^..,    DoUmut,  to  blow. 


.'')A' 


lO 


'M 


i        «   .K.-i 


*  '  r 


.-.It 


DaUn,  V,  a.  transitiye  of  the  above. 

Ddlmut. 

Dajmits. 


1^41.}  /   GsmuMT J^  ¥mMtitiii^>cfil^,6Mmi*ii^ 


m7 


Qi 


Gonziirun,  v.  r.  toMiik,' e^iint,  -^-^  Gotsur,  s, /.*mESiltl''p^^i:j  nnf{  ^H 
Grezun,  to  roar,  (HgerM^^^y'^^^  Craxu  «*.  i^;  i»lim^.'(  u.  il  .1  .iju\r,a 
Garun,   to  cut,  (as*i**'cibrp6ntei^,y     Gurti,  «.  m.  horse.       n^ioa-ji  usbH 


make  (as  an  iron^toi^.f 
Gewun,  v.  «.  to  sing.     ' 
Gyo,  m.  and/,  the  aam^. 


t  •  . 


fi 


Gad,  8,/,  fish:'^    '   '^  'j    »  .lurui^H 

Gad&h^uz,  ish^rmaif.  ^>>'  £ 

Gub,  «./.  shedp/       '  V   J  .jix»wr,H 

ae(f'.  also  pregnaat.  -'   •/  r*.\i.^i 

^'  '•  ^-  J  rat. 
ir,  5./.  > 

Gwada,  #.  m.  by.  below  the  knee^ 

stem  of  a  tree. 
G^thu,  wisdom. 


\    ' 


f  .'.     ''■■ 


ul,  lit.)      .. 
ij,/.   J  ***•  ^^• 


H. 


Harahar,  dispute. 

Hit,  pretence.  ' 

Hdts,  8,f.  false  accusation. 

H6n,  8,  m,   )   , 
Hfiiiy.  s.f.  i  ^""S- 

infl.  H^. 

H6run,  v.  a.  to  repay, 

Halun,  (in  sco) 

Haly6mut. 


r.:'/;i 


4      '    »<■  t>A'  v^ 


;-t 


r.'f ;  »j  _ 


s     - 


t    »       <. 


Harun,  to  lose  in  play. 

Hyun,  to  take. 

Hyikun,  to  be  able. 

H&wun,  v.  a.  to  shdw."      ' 

Hana,  v,  /.  a  little  not  used  with 

grains  or  as  a  climiiutive  MG^dr^ 

hana,  a  smill' hoi'sa  - '   ^  ^  • ''  -  ^^^  ^ 

Hi,  jasmine.     '  ^    ^    ^    ^.u^iHiiJ 

Hi-asmfin,  lilac. 
Harana,  antelope 
Hdngaul,  deer. 


r»     rn       f\' 


.r  _     .'w 


H^uz,  boatman;  not  infiected7  in. 


/,,'■, 


■  p  * ' 


"+r'- 


'£..^ 


'  ,         J       the  agentive.9pfie, 

^:  -         _     .  Hichhun,  v,a.  learn. 

r .  -    ■■;    5    ■    -•  T;  Hichhniwan,  V.  a.  teach. 

•»o:'i  01  ,}t'r.;r,-a  «.  «»•  necklace. 

■■■'i'iiisif    o  ,«  ,f.yji: T  H61,  hil,  m.  )  „,^,  „ . 
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i»'ni  .'ix\  .e»a;j  £   : 


Si'-JiT 


K. 


to  do. 

KfgAiiH,  to  dewc. 
Kmafamiit. 

Kfiiliuiiii,  to  be  Uftck. 

Khanm,  to  mount. 

KuiMin,  to  sell. 

Kobon,  (in  seo)  1m  komp-backed. 

Katnnuif  to  cut  in  two. 

Kadnn,  to  draw. 


.«    •    1 


KttHi^ «./.  wwd. 

Kium,  keam,  s.f,  business. 

Kiek,  cry,  lament. 

Kalli,  m.  bead. 

Kadi,  «.  IN,  beam,  gaUows. 

Kailt6r»,«ock  spaisow. 

KaetCar,  s.  m.  nightingale. 

«./.  musk. 
K^ns,  younger  in  age. 
Kulu»  s.  m.  tree. 
Kuj,  ^./.  pianH. 
Kol, «.,/.  aflMtt  nbwr. 
Kub,  9,  m.  bump-becked. 
Kobyar. 

Kuthii,  8.  m.  room. 
Kath,  9,  m.  sbeep^  lam^ 
Ka6, «.  St.  arrow. 
Kor  or  kbwar,  foot. 
Kut6,  «•  knee. 
Koklir. 


IT,  «./.    j 
Ka&»  ^.  m.  neck. 


cock  and  hen. 


:  t  0^    V>>        -  *" 


*       ». 


^Vk     *  Ito 
khAits,)*^^^ 


KH. 

Khanda  wao  —  sfaflb&f  . 

modnt,  (ttted     Kachul,  8.  m. 


Khyun,to^^, 

Kbas&n,  

Khotsun,  v.  *.  or  v.  ^  fear. '  '"    * '      Khon,  or  khonwath,  elbow. 
Kharun,  *tf.  a.  cau^  6f'K£as4n,  * 
Khanum,  to  ejjgraye  to  dig. 


'»'•«     f..ki. 


*• 

Layun,  layu,  to  ^>^^||/!^%P'^-jB{f    ^  Ijnt./.  a.  a  tune,  pi.  &te. 
^«'      w^5'.'4«;tiH    Ldr*-/«tick. 

^in,  lagmiit,  fajfnlu;  y  &^a.  Lar  «./.' house. 
Larun,  laryau,  yttRfe^  i^un  after.        -JLiar,  9./.  figliiang;.  thrwi^ 

L^un,  to  fboid.  .^  Loh, «./.  caracal.  x    *  ^      * 

Ladun,  to  send  (a  thing.)  /^  LiuJ,  «.  m.  large  eul^^jpot.  f^,v 

Liadmut,  to  put  (a  thing),  into  Leji,  «./.  small  ^tto.       ^_ 

(Lazmits,  to  ha^g)^  up  or  put  a  Lang,  s,  m.  thighs  laxge  bi;^cl.^  ^^^  ^ 

thing  up  or  build,  &c.  ;.    ^  .       ^      ..     , 

Likhun,         '-'  <       J     '  ■      ,,, 

or Li^khun,  likhiiuity  ¥>to  write.' 

hichh'mits,  r    J  , 

Ledun',  v.  (in  scqjj  be  cowardly. .  .  .-.  •  » ;.  , .      ^  »    'C 

Lasun,  v.  a.  to.live.     >       -  -    -.->;i^  .ar.tT  ^/i  v .:>'>.  i /,.-«•* ^Jnl^ 

. ' , .  «•.  *  ^      •  ■■ 

Mang^un,  to  demands  ja^/l -jir.     ,^  .^.  M^^r^watol,  sweeper, 
changed  t^ju  maygm^,^    ^*      Madl,  fieither. 

maujq|i^.M'v~  -  ■   •  '    '^   *    *     '    Maij,  mother. 
Mathun,  to  rub,/,  mots.  :    "~  Mdth,  mut,  forgetful. 

Maahun,  to  forget;         -^    >  Mand^ct,  modestjr. 

Mnthmdt.     .,.«-,  ^^   -  -    Mai,  ^.  nk.  (i^bic),  property. 

Mathmits.  v  •...''   ^  «./.  necklace. 

Mashrtfwan,  to  forgft.  .  Mok,hta,  s.  m.  pearl. 

.    .  ,s:ri  Mauchlu  •.  m.  honrj.. 
•J  7j  i:  1  '  tilo,  *./.  haomy  bee. 

" Minyamar    s.  /.  hind,    (form  of 

<i  Hangal.) 

•  Musht,  *./.  blow. 
'Moth,*./,  handful. 

aply  a^pl,,  phi,  Wdle. ' 
,u  ,,.ti   Mudr,  sweet.         ^  ,,    . 

..  :  Mmr,  sif,  t^l^hm^^    . 

:  Ma8t»;«.  M.  haorof  tbehead. 
^    Mats,  arm. 

6t 


.1  tf 


•  >  <•  -» 


«t         V  »»  <  '  <  <    » 


*  ■     v.i  . .    .♦  J 


H 

wr.li?  \  ?.  .r.ul  Nag.i/i  ^e^/  ot  (  ::..  -.        -    ,    -: 

Nerun,  v.  int.  tcxgineiit.tee&utorn  Nictu,  child. 

««/,  drao  Mid  tnpi  Wf^^iri    Nauga.         1  n^ked. 

past  f^c^ple,  nirit.  Natii-nati,  *.  /.  trembling. 

Nyim,  to  bring,  as.yun,  nyu,  MJ...  ,  Naw,  nivi,  new. 

,,,.../.^.nywut    .  .  Navyar,  newness. 

J^^^,be,bom,benear,  ,    ,  Nakh,  «.  m.  shoulder. 

t;.(me8co0     Ho,  Nakha.  Inear. 

Nawrdwan,  to  make  new.  *^-       I 

V.  a.  invent  (a  story.)  Nai,  conj.  if  not. 

Nahun,  t;.  a.Y  ^  obHterate,  .^  ^  . ,  Nyatar,  marriage, 

kshiin,        7  (obsolete.)     -    -  Ny6k.  ^ 

Nyikun,tobeaJttir'ftiB(ittsco.>-  Nda.  ^t^jn. 

Nal  tsunun,  to  wear. ;    .,    ,  ,  Nichna. 


Nichhar»  thinness* 


Onguj,  «./.  finger. 

Ongul,  «•  m.  finger*!*  kffeadth. 


P. 


Parun.  «.  «.  to  rdia; '•    ^,;;  ..^  ^^■'^'^:      .  r,.^,^,n 

J^wan.  to  throw  ^^^|«-eU^^  Si'^Sw^t^-iff*"^-" 

"^f          V*««»^-"^«  ...  «.  leaf.  th««ir"^  °*  •™"'^ 

Parzaniwun,     )  ' 
Prinun,  i;.  ».  (in  esco)  be  old.       ^^  P6i,  self . 

o    •  «  ^^/-»/-*t«tf  t;«-6  siffi^iymg^M^  Patsh,  trust,  behef. 

oJ  9liw   sno  lo  qidsnohBlw.  Posh.^tfWWS?*  °*  -''°^°"'*  >°*""' 


Rrarun,  v.  (in  sco.)  to  wftlt;  ftr;        Prfji,  s.f.  straw. 
Presun,  v.  to  bring  fbrtt^;  objeet/  -^^  Pr&nun,  old. 

'"     *''    I^t;'evV/'W  eveiy^diy?Iprat 

"'    '• -'^''^  Part)&^;^Tfiil:''-'-^'^"^^^^ 
'^'^   Padu,«.  m.  dolg'orJratVfoot. 
'    P6z,  hawk  in  agentiv'e  case,  fia'iivt 
pazdn, 

'PH.  ;ir    SI    J 


'  i.    ft 


.•    * 


1  I  ,  y. 


Ph^run,  V.  n.  return.  Phamb,  s.  m.  cotton  or  sha\^l  wbo)^ 

pbyor.  Vhi9BkSi.m^..ppjsim^    .:  .      .  ,    4 

■r 

phyir.  <;  '   ;    Ph3nu:,  s.  m.  /?/.  phiri,  di«i^^brtm«l 

Phirun,  v.  a.  turn.         ,        '  , '.''  of  flowers.       '   '  '^  --'  ^^^^- 

Phalun,  to  grow  old»  /.  phaji,  also     Phyiik,  s.  m*  shoulder. 

to  assess ;  phylana,  clothes. 
Phalwun,  h  in  fern,  transition  of 

the  above.  i^^nh  \  t  .f^i/gnO 

Phulun,  to  flower.  i.^r»u»id  g  lognA   m  .t  ,fx/ga(^ 

Phulanawan,  transitive. 

R. 

lUwun.  V.  n.  to  lose.ioet  to.  .'"■'  ^'^:/U^  '  "  '"'""•^"^ 
Bawrawun.  r.  «.  to  lose.  :\  I  Ru....m,  ^^^"^j"  »  "^^ 
Iti\nm.  ».  «.,  to  saccess,  especisMy    kat,  infl.  ch./.  y-*W"»n"Y*I 

inloBhtaTrtlr  lyU.   •  ,     R<ttnahan,  wolf.    ,    '-if    '''«'<1 

Rttchhu||,i»lii|eep.  ,    Md.  <•  m.  wu,.    '     '^  ^     ■■ 

luchik^a^.  to t*t w.«f.j  R^:r«.  feSt^^^i^,^? 

Ranun,  to  cook,  R«t. »,  «^4BM«h.-(         '  to 

li*^^  .am  s_         bJo  9cf  (0089  ni)  ,«  .«  .„jui,j,<i 
!*ir.i  .Kx/«  .riaieq  .  10  anf^imsia  M^  who9\?i>  «  .a^g 
Sozan.  to  koAm^v^^^^  ,^^^<j    ft^-^/.^f  .,|pj^a^^^.  ,.>f  tie 

Saman,  samyou,  to  asiwjtl^.ffgoq  ralatioiuhip  of  one  wife  to 

to  samyaiyu,  to  unite,  reeemble.  another,  mt^c? 


Shubun,  t6  be  ^t,  ,pri:^i^  ^  ^  ,,  Sam^t^,  ^^<^p^  opting.    fop» 

ther,  or  becoming.  8«?a^,  ^^fioipp^««»/erf. 

Suwun,  v.  a.  to  9<ew.  Suit,  s.  m.  wax  (more  genpf^y 

used.) 
Sah,  lion. 
Siming,  iionesfr. 
Swar,  v.  a.  slow  music. 
Sangur,  s.  m,  mountain. 

.     '  SH. 

Shungun,  Shong,  Shur&g»  Shwinj,      Sh^a,  s,  m.  Pan.  italicum,  mDlet. 
Shwinja,  to  sleep.  6hur,  s,  m,  a  child  of  either  sex. 

Shichh,  information. 
Sh^,  jackall. 

.'      .  .     T. 

Trdun,  v.  a.  to  leave  6ff.  '  Tamul,  s.  m,  rice  uncooked  or  tuna, 

Tr^wan&wan,  to  ih^e;  to  leave  off.        when  used  with  phaile.' 
Trawit  tsunun^  to  throw  away.  Tarukh,  s,  m,  star. 

Tilr,  $,  /.  bee,  wasp. 

T&uth,  adj.  Taithi,  m:  love,  friend- 
ship. 

Taith,  Tachha,/. 

TjHith,  tuh,  bitter. 

Tinj,  s,f.  string,  (to  tie,  dyfixij)  to 
give. 

Tfl,  8.  /.  talyu^^  s.  m,  top  qf  t^ead, 

TH. 

Thawun;  to  pladS.  ^   '    '•  •'      '  Than,  *./.  bush,  bushy  ]^nt.  '* 

Thurun.  to  make,/or»i^  '      Thar,  «./.tback.  ' 

'  \  .X  Thiya,  in.pfesence  of,  evi4»:ktly. 

/  > <  ^  ^'    V'  //  :        ^  -r  Tikun,.t9  I5IJ*  »j  h(Wt^ '  - 

7[%ypu,  tijtyye,  v. 


TH. 


X>4«#IM^ 


•»» 


IQfiS 


^  iiji'ii '.     Thahnm,  t>.  ».  '^^I »!'-'  -^  ,furdud^ 


n 


.'^^     4 


■*    >-. 


TS. 


.5     »     t    ilU'WlJ'^ 


TsaduB,  t^  eaU,  regular.  Tsapa,  alknce. 

Tsanun,  to  cast,  regBBbat,  fi<arik^j'lik»    Teandar,  a.  m.  new  moon. 

anun.  '     Tsetas,  remembrance,  used   with 

Tsalun,  )       ^  ''  ^^^^  ^^^    py^x<^>    to    recollect; 

tsalmut.  j-runnway.goaway.     tMwan,  to  remember. 

'    Tsor,  mtser,  m.f.  more,  tsetun,  /. 

hen  sparrow. 


tsajmits.J 
Tsanun,  v,  a.  bringin. 
Tsetun*  v,  a.  to  tear,inteiTupt,  to      Tsak^  s,  /.  anger,  used  with  kjbasun 


bprrow,  settle,  &c.  &c.  -j^j 

T8,lienun,  v.  t.  to  be  ttQpi, 
Tsissi^n,  to  hide,  elfcLI 
Tsokun,  V,  fsco.J  be  aci^. 


and  yun. 

Tsep,  verb  neu.  hiding  from  a  person. 
Tsai,  properly,  shade. 

Tsaud,  blow. 

T,shawul,  \s.m.^ 

Ts^  s.  m,  lateness,  or  s.f,  apricot. 
Ts6r,  four. 
Tsuk,  acid. 
Tswakjrar,  acidity. 


U. 


Uphun,  to  fly. 


V^ 


••'    r 


Viyinj,  s.f,  £airy. 


'  W. 


Wjatl^un, 


nut,     >to 
lite, '  J^ 


Wuzmal,  a./.light?i^.^,.^^,j^ 

wuthmut,     >  to  stand  up.  Wushka,  s,  f,  barley. 

™^  wilsmite,    y^  Wodmya;    ^f  ^„^ -^^^^^'^  ^^^d- 

-^'  wathmut,     Xf  ^"'^  WotTdinya,  J      ^' 
wathmats,    j  »^*'^        »'  Wathmn,  carpet. 

Wothinm,  to  clean^  -  Wari,  s.  m.  inflected  9 

Wathavua,  to  s^«|id.  Wahras  or  Warihas.  ^  ^ 
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1     .f       t   1  "^ 


Wodun,  V.  ».  weep. 
^#niw,  ,1;av  weaver  v> '  - 


•  » '  * 


Waiiu,  »./.  ages,  years  (only  to  a 
^muniber.) 

Wazum^  €^j.  loaii«  agreeing  witii 
the  substance  lent,  used  "with 
dyun.  hjun,  or  ts^tun. 


Wy^l^b«9i«  jbQ^>)eo9lvie  Ibt,  (in^^Qp.)    Wachh»  «. ;».  Ineast. 

Wad.  *./.  head(to) 
Vyuth 


,  ,:ioT  ,  ■     •»  > 


Wyftiusi^aQ,.tQ*fatt?n.    .  .     .  /        Vyuth,         ) 
Walan,  to  cover  (as  with  dothes.)     Vyith,  s.f.  J 


W&yun,  to  plough. 


yyechhis,/.j>. 
Vyechar,  iataeiBS. 
Wal,  m.  hair. 


1 


flEtt 


Yetsun,  v.  a.  r.  wish. 


v..     1 


Zdn,  «./.  moon.  '- 

2^.  9.  ivt.  life. 

Ztihar,  length.      ^     ' 

2^utii,  «i.  elder  (brother.) 

Zithiorzith,/. 

ZSche. 

Hiktpix,  excuses. 


V  i- 


r. 


<".  /^  ♦ 


>«        Totpoyl/ 


Y. 

Yer,  «.  m.  wool. 

Yachh,  a<(^'.  indeclinable,  bact,  ugly 

Yed,*./.  belly. 

Y^l,  overcoming. 

Z. 

Zonim,  v.  ».  to  latt>w. 
Zemm,  v.n.  to  wia. 

Zyoiitt, 

ZoiyL 
Zethaa,  t;.  ».  cA.  to  beocaie,  or  be^ 

long.  .  ^r 

2^hh8r,  kngtii. 

Zidihar,  eldemess,  boog^  ^Uer^o 
Zal, «.  m,  not. 

•:ZaUfa,  V.  a.  to  bnnu         .;  *  ^..  ,,21 
Zallia,  tx>  have  a  certaoAidi^fiii^ ji^ 

!)T  hi\n  cl»ni;f^  be  quordtol.  :.>-' 
a'>lofla9>oZadrun»rvvt»»rf»fbe9l4^:i!gfdte»   ^^ 


*"!  -.CI' 


*  1l  • »  iTl      h 


^.n> 


Zang,  8.f,  leg  (the  whole.) 


ijtf 


ADVERTISEMENT, 

The  <' Palfleolbglca"  I  published  in  the  year  1882^  tid^^f^4»iaij/ 
work  on   fossil  bones  of  tlte  country  of  QeorgensgmQii^'^P634)vflti<t' 
my  palffiontological  treatises  contained   in  the  Transactii[Hi«^^of^sl!lesi(^ 
demies  and  various  Natural  Societies,  weresb'fi^bflt^y'^T^^iv^',  tikatr 
since  some  years  I  have  been  honoured  with  spei^tnens  «f  shhilltroftMril' 
organic  remains  of  a  former  world,   which  on  examination,  oflersd 
important  matter' for  results  about  fossil  bones  of  ^  this  MAmiiialfd,^Rfepi 
tiles,  and  Birds.'  Whilst  these  rare  treasures  were  imparted  to  m^ 
by  public  and  fMrivate  colleetioos  of  Germany,  Switzerland,  and  the  ad* 
jacent  countries,  with  a  readiness  deserving  every  encomium,  I  am  re- 
quested from  different  parts,  not  to  publish  my  inquiries  separately, 
but  in  a  particular  work.   In  order  to  satisfy  such  unbounded'  con- 
fidence and  kind  desire,  I  am  i^illing  to  advanc6'a' work  ufid9i*^ihift 
above  title  referring  to  th^  Fauna  of  a  primitive  world,  which  will 
contain  my  inquiries  about  fossil  bones.      As  it  is  impossible  to  give  a 
complete   insight  with  this  advertisement,  it  will  suffice,  to  form  a 
judgment  of  its  worth,  by  citing,  that  this  work,  among  the  reif,  will 
treat — of  fossil  bones  of  ]?aehyd€rmata  (Mastodon,  Rhinocerc^,  Pa)i^ 
otherium,  Dihot^i^am,'Tapirf  Mierotheriumy  %fO.),  Rnminantia  (Pals^ 
meryx,  Orygotherium,  ^c),  Rodentia  (Lsigomys  Oeningensis), .  CSaiv- 
nivora  (Harpagodon^  Paishyodon,  &c.),  Tortoises,  Saorieqs^,  FcpgSf.a94 
Birds^  which  have  been  found  in  beds  of  Lignite  or  Br(^n-p9al  IQ 
Switzerland  and  in  othet  deposits  of  Molasse  in  this  country,  as  w^l  p0 
in  the  pits  of  pisiforme  Iron  ore  ofvjVfoskirch,  in  the  calcareous  marl  n^ 
Oesringen,  the  gyp8«m  near  Hob^hoven,  in  the  strata  near  Weisenau, 
and  in  other  tertiary  stratar ;  of  the  skeleton  parts  of  the  marine  Mam- 
malia, called  b^:  bohb  ^HtdianaftM^.  Which  very  well  designates  the  upper 
««#ltetJ£i>f<fiaiatsiDiB  Qf^onr  pel'i'^:of  the  world ;   of  remains  of  Sau- 
ndA^l^^ini^^M^mni  Bitds  from  the  cretaceous  group  (in  the  canton  of 
^lfifi8(i^.^r'Of  tfanMlKtveii^aniE^rom  the  Keuper ;  of  the  teeth  of  the 
Ischy^^^^n^^.  of  fturieds  and  Tortoises  from  the  famous  formation  of 
the  li4tl«g»a[lili|ocJliiheBtime[7ja6fi8olenhofen ;    by  the  co-operation   of 
the  President  Baniu^^diiaicJB&id  the  Count  Mflnster,  of  the  re- 


^^^^p 
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mgrkable  Sauriens  of  Musphelkalk  (Nothosaaras,  Pistosaiurus,  Charito- 
gaurus,  &c.) ;  and  of  the  other  fossil  vertebrated  animals. 

As  to  the  present  eager  pursuit  of  historical  investigations  about 
tfa«  oonttilation  of  the  earth  and  ihe^evelopment  of  its  organic 
types  of  animal  lif^p^  Iheve  dUn  be  bo  better  evidenee  than  the  remaina 
of  flftiiauils  in  the  crust  6f  the  earthy  amongst  which  the  vertebrated 
animale  are  no  duubt  of  tho  gteatest  inpoK^Boei  .  Thus  if  we  add  tht 
eraalorea  produced  by  the  earth  in  a  primitiire  age  to  the  number  at 
pps9iM'  ooJIyi  we. lire  able  to  estittate  the  riches  of  the  wbole  erei- 
tioQ,'  and  to. explain  the  aiternaliont  resulting Irom  the  sublioke  laws  of 
nature.  I  am  conAdent)  tberelere^  that  thSQ  publicntion  of  a  vfr^ork  Ws» 
this,  containing  anatemical  and.gttMlogical  discoveries  of  a  former 
worU»  Will  bd  readily  promoted* 

The  worlc  will  appear  in-  seiveral  numbers^  the  price  of  which  shall 
be  ealcnlated^  aa  ia  ciiBtomai|i  wil^  sueh.wmfcs,  after. the  number 
of  sheets  la  German,  printed  in  I^aljn  letters  in  gr.  4",  and  according 
to  the  number  of  tables  in  fol^  with  platea  after  my  own  drawings,  or 
executed  after  my.  immediMe  direoUcm.  As  gain  is  not  the  object  of 
thiapobUeatioa^  the  ioweit  ptiAe  .cannot  be  detennined  before  I  know 
the  nambcr  of  aubserijj^era ;  the  mamber  oC  oopiof  will  not  exceed  much 
the  number  requited^  and.tfie  prioain  erery  case,  will  not  be  higher 
than  that  of  similatf  work«.  The  sujbMriberf  wiU  {deaee  to  send  their 
dircftion  to  the  author  ,byi  the  po6t»,  or  by  well  known  libraries, 
but  plainly  written.    Tiie  li#  of  aubicrib^ra  will,  b^  joined  to  the 
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